TRUONG PH SU PHAM KY THUAT TPHCM
KHOA PIEN TU

BAI GIANG:

PIEU KHIEN LAP TRINH 1

BIEN SOAN:
GV ThS Nguyén Tan Doi

TP HO CHi MINH, NAM 2007




Truong DH SPKT TP. HCM

MUC LUC

CHUONG 1: MO DAU

1.1
1.2
1.3
1.4
1.5
1.6

GIOI THIEU.

LOGIC BAC THANG. Ladder Logic

LAP TRINH. Programming

KET NOI PLC. PLC Connections
NGO VAO LOGIC BAC THANG.  Ladder Logic Inputs
NGO RA LOGIC BAC THANG Ladder Logic Outputs

CHUONG 2: CAU TRUC VA HOAT PONG CUA PLC

2.1

CAU TRUC PHAN CUNG PLC. PLC Hardware

2.1.1 Gioi Thigu.

2.1.2 Ngd Vao va Ngo Ra.
2.1.3 Relay.

2.1.4 So Db Néi Day.

2.2

HOAT PONG CUA PLC. PLC Operation

2.2.1 Gioi Thiéu.

2.2.2 Hoat Dong Tuan Tu.
2.2.3 Trang Thai PLC.
2.2.4 BO§ Nho.

CHUONG 3: CAM BIEN

3.1
3.2

GIOI THIEU.
CAM BIEN DAY NOL. Sensor Wiring

3.2.1 Cong Tic.

3.2.2 TTL.

3.2.3 Rut Dong va Cip Dong. Sinking/Sourcing
3.2.4 Tiép diém Relay Solid State Relay.

33

CAM BIEN TIEM CAN. Presence Detection

3.3.1 Céng Tic Tiép Xtc.
3.3.2 Cong tic Ludi Ga.
3.3.3 Cam Bién Quang.
3.3.4 Cam Bién Dién Dung,
3.3.5 Cam Bién Pién Cam.
3.3.6 Dong Chat long,

CHUONG 4: THIET BI CHAP HANH

4.1
4.2
4.3
4.4
4.5
4.6
4.7

GIOI THIEU.

CUONDAY.  Solenoid
VAL Valve

XY LANH Cylinder
THUY LUC.  Hydraulic
KHI NEN. Pneumatic
DONG CO Motor

CHUONG 5: THIET KE CHUONG TRINH THEO LUU PO

5.1
5.2
53

GIOI THIEU.
PHUONG PHAP BLOCK LOGIC.
PHUONG PHAP SEQUENCE BIT.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

http://www.hcmute.edu.vn

TRANG
01
01
01
04
06
06
07

09
09
09
10
16
17
18
18
19
20
20

22
22
22
22
23
23
23
24
24
24
25
25
26
27

28
28
28
28
29
30
31
31

35
35
37
42



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

CHUONG 6: PLC S7-200 46
6.1 CAUTRUC PHAN CUNG. 46
6.1.1 Pic diém chung. 46
6.1.2 Cac deén bao. 46
6.1.3 Céc ngd vao. 46
6.1.4 Céc ngo ra. 46
6.1.5 Ngudn cung cip. 47
6.1.6 Cong truyén thong. 47
6.1.7 Céac module m& rong. 48
6.2 NGUYEN LY HOAT PONG. 49
6.2.1 Don vixt Iy trung tdm CPU. 49
6.2.2 Hé théng BUS. 49
6.2.3 B nho. 50
6.3 CAUTRUC BO NHO. 50
6.3.1 Phan chia by nho. 50
6.3.2 Vung dit liéu. 51
6.3.3 Ving ddi tugng. 51
6.3.4 Phuong thurc truy cap b nho. 52
6.4 PHUONG PHAP LAP TRINH. 53
6.4.1 Quan h¢ gilra chuong trinh va cac ngd vao/ra 53
6.4.2 Khai niém vé ngon ngir lap trinh 53
6.4.3 Phuong phap STL. 54
6.4.4 Phuong phap LAD. 55
6.4.5 Phuong phap FBD. 56
CHUONG 7: TAP LENH S7 - 200 57
7.1 NHOM LENH VE TIEP DIEM. 57
7.2 NHOM LENH VE TIMER VA COUNTER. 61
7.2.1 Lénh Timer. 61
7.2.2 Lénh Counter. 66
7.3 NHOM LENH SO SANH. 69
7.4 NHOM LENH VE CONG LOGIC. 71
7.4.1 Lénh AND. 71
7.4.2 Lénh OR. 72
7.5 NHOM LENH VE CAC PHEP TOAN LOGIC. 73
7.6 NHOM LENH DI CHUYEN VA BIEN POI DU LIEU. 75
7.6.1 Lénh Di chuyén. 75
7.6.2 Lénh Tang Giam. 77
7.6.3 Lénh Chuyén doi. 81
7.7 LENH VE DPONG HO THOI GIAN THUC. 83
BAI TAP 86
PHU LUC: 96

PHAN MEM LAP TRINH Step 7 MicroWIN 3.2/4.0
PHAN MEM MO PHONG $7-200 Simulator 2.0

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

CHUONG 1: MO DPAU

Topics:
« PLC History
» Ladder Logic and Relays
* PLC Programming
* PLC Operation
» An Example

Objectives:
« Know general PLC 1ssues
* To be able to write sunple ladder logic programs
» Understand the operation of a PL.C

1.1 GIOI THIEU.

Ky thuat diéu khién da duoc phat trién trong thoi gian rat lau. Trude kia viée didu
khién hé thdng chi yéu do con ngudi thuc hién. Gan day, viéc diéu khién dugc thyuc
hién nho vao cac ung dung cua nganh dién, thyc hién bang viéc dong ngat tiép diém
relay. Cac relay s€ cho phép dong ngit cong suat khong can dung cong tac co khi. Ta
thuong sir dung relay dé tao nén cac thao tac diéu khién dong ngat logic don gian. Su
xuét hién cia may tinh di¢n tir da tao mot budce tién maéi trong diéu khién — K¥ thuat
diéu khién lap trinh PLC. PLC xuat hién vio nhitng nim 1970 va nhanh chéng tré
thanh sy lya chon cho viéc diéu khién san xut.

PLC c6 nhiéu loi thé trong nha may, bao gom:

- Giam gia thanh d6i v6i cac hé thong phirc tap.

- Mem d&o va dé thay thé khi can thay doi hé thong diéu khien.

- Kha ning két hop véi may tinh cho phép diéu khién cac hé thdng tinh vi.

- Kha nang hd trg xir Iy su ¢d 1am cho viéc lap trinh dé dang va nhanh chong.

- K&t cAu chic chén va chinh xac 1am cho hé thong hoat dong 6 on dinh va tin cay.

1.2 LOGIC BAC THANG. Ladder Logic

Logic bac thang la phuong phap lap trinh chinh cho PLC. Logic bac thang dugc phat
trién dé thay thé cho viéc diéu khién bang logic relay. Do di c6 so dd diéu khién bang
relay nén khi chon Logic béc thang lam phuong phap lap trinh chinh cho PLC thi viéc
huén luyén cho cac ky su va nguoi s dung s€ giam di rat nhiéu.

Céc h¢ thong diéu khién hién dai ngay nay van con sir dung relay, nhung ching khong
dugc dung dé tao ra murc logic ma hoat dong nhu mét thiét bi dién tir ding dé dong
mo tiép diém.

Cac relay duoc dung dé dong mé cac ngudn dién cong suit 16n dua vao ngudn ning
lwong nho, van giit cach ly cac ngudn nay.

Hé thong diéu khién don gian co sir dung relay duoc minh hoa trén hinh 1.1. Relay bén
trai sir dung tiép diém thuong dong cho dong dién qua dén khi c6 dién ap cap vao dau
day A. Relay ¢ giita sir dung tiép diém thuong hé nén khong cho dong dién qua dén

TRANG-1
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khi dau day B c6 dién. Néu dong dién qua 2 tiép diém cua relay A va B rdi vao cudn
day cua relay C thi s& dong tiép diém dau ra C.

T\
-115vac [Ue!)

wall plugl —
(//L allplug
_®/

r— — " r= =" r=—r — 7
——— |
| | | | ™ | relay logic
| :l—i—‘_:_g | | | CE
—
= | —- |
L [y | | ey | [ &= |
L4 L4 L il L -
| |
LI o ¢
_ : output
input A mput B :
(normally closed) (normally open) (normally open)

_C
H/ I } :< ;\— ladder logic

Hinh 1.1: H¢ thong diéu khién diing relay

Mach dién duoc v¢€ lai & dang so do logic bac thang bén dudi trong hinh 1.1.

Trang thai logic duoc doc 1a: C dong néu A mo va B dong.

Hinh v& nay khong phai 13 toan bo hé thdng diéu khién, chi 1a so do logic. Khi xem xét
mot PLC, ngoai so d6 logic con c6 cac ngd vio/ra, minh hoa trong hinh 1.2.

C6 2 ngd vao nat nhan, gia sir s& tac dong cac cudn day relay bén trong PLC, 1am ngd
ra relay dong cap ngudn 115VAC cho dén sang. Luu y 1a voi cac PLC thyc té, ngd vao
khong str dung relay, nhung ngd ra c6 thé sir dung relay. Logic bac thang trong PLC
thuong 1a cac chuong trinh do ngudi ding viét va hiéu chinh trén méy tinh. Ca 2 ngd
vao PLC 13 nat nhin thuong ho, nhung logic bic thang bén trong PLC c6 thé st dung
mot thuong dong va mot thuong ha, khong nhit thiét logic bac thang nay phai phu hop
v&1 trang thai cac ngd vao/ ra.

TRANG-2
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push buttons ol
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Hinh 1.2: PLC co sw dung relay

Mot s6 relay co nhiéu ngd ra nén c6 thé sir dung mot ngd ra relay nhu mot ngd vao tirc
thoi, tao thanh mach duy tri nhu trong hinh 1.3.

A B, A
! 1
1 ]
AN
B Note: When A is pushed, the output B will turn on, and
the mput B will also turm on and keep B on perma-
nently - until power is removed.

Note: The line on the right is being left off intentionally
and 1s implied 1n these diagrams.

Hinh 1.3: Mach duy tri

Trong mach nay, dong dién c6 thé chay qua ca 2 nhanh 1a cac cong tic A va B. Ngd
vao B chi dong khingd ra B ¢6 dién. Néu B mat dién, dong ngd vao A thi B s& c6 dién,
lam ngd vao B dong. Khi d6 cho du ngd vao A md ra nhung B van cé dién nhd ngd
vao B duy tri. Sau khi ngd vio B d3 dong thi khong thé tit dién B dugc.

TRANG-3

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

1.3 LAP TRINH. Programming

Cac PLC trude kia duoc lap trinh bang k§ thuat st dung cac so dd ndi day relay. Do d6
khong can phai huéng dan nhiéu cho cac tho dién, k¥ thuat vién, k¥ su cach lap trinh
trén may tinh, nén day cling 1a k¥ thuat 1ap trinh thong dung cho PLC ngay nay.

Xét vi du trén hinh 1.4.

HOT NEUTRAL
A B X’ oy
/ s

'\H____‘/j
C p D G, Y /_r,_ N
Y '-- - o o -\\._____x;

-—-5---—]:;""". H
INPUTS OUTPUTS

Hinh 1.4: So dé logic bic thang don gidn
Gia st ngudn ndi véi dudng dy bén trai HOT, goi la diy ndng, bén phai 1a ddy trung
tinh. So d6 c6 2 nhanh, mdi nhanh 13 mét t6 hop cac ngd vao va ngd ra.
Néu céc ngd vao dong hodc mé thi cong suit s& chay tir ddy néng qua cac ngd vao, két
hop véi day trung tinh cap dién cho ngd ra.
Ngd vao PLC c6 thé dugc két ndi vdi cac cam bién hodc cong tic. Ngd ra PLC s& nbi
v0i cac thiét bi trung gian dong ngit cac tai bén ngoai nhu dén, dong co.
Trong nhanh trén, cong tic A thudng hé va B thuong dong, nghia 1a néu A dong va B
mo thi dong dién s& chay qua cong tic A va B tac dong dén ngd ra X, cac trang thai
khéc cua A va B s& lam X mét dién.
Giai thich twong tu cho hoat dong ciia nhanh bén dudi.
C6 nhiéu phuong phéap lap trinh khac nhau cho PLC. Mét trong nhitng k¥ thuat dé 1a
stt dung 1énh goi nhé. Céac 1énh nay xuét phat truc tiép tir so dd logic bac thang va
dugc nhap vao PLC bé'mg mot thiét bi lap trinh. Xét vi du trén hinh 1.5.
Trong vi du nay, cac Iénh dugc doc 1an Iuot tir trén xuéng dudi.
Dong 00000 c6 lénh LDN (input load not) cho ngd vao 00001. Lénh nay xac dinh mot
ngod vao n01 voi PLC, néu nd ma thi sé tao mot gia tri 1, va ngugc lai s€ tao gia tri 0.
Dong tiép theo 00001 sir dung 1énh LD (input load) de xéac dinh gia tri ngd vao, néu
ngd vao nay ma thi tao gia tri 0 va nguoce lai s€ tao gia tri 1.
Lénh AND st dung lai 2 s6 duogc tao ra bén trén, néu ching cung bﬁng 1 thi s€ tao ra
gia tri 1, con c6 mot ngd vao bang 0 thi tao gia tri 0. Gia tri ndy s& thay thé cho 2 két
qua trén va luc ndy chi con mot két qua cua 1énh AND duoc giit lai.
Qua trinh nay s€ lap lai voi cac hang 00003 va 00004, sau khi thuc hién xong s€ c6 3
s6 duoc luu lai.
Lénh AND trong hang 00005 s&¢ AND két qua ciia hang 00003 va 00004, tao ra 1 két
qua moi.
Lénh OR trong hang 00006 s& OR két qua cua 2 1énh AND & cac hang trén. Lac nay
chi con 1 két qua Iuvu lai.

TRANG—4
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Lénh ST (store ouput) trong hang 00007 s& luu lai két qua sau cung. Néu két qua nay
bang 1 thi ngd ra 00107 sé& tac dong, nguoc lai ngd ra nay khong tac dong.

Chuong trinh logic bac thang trong hinh 1.5 tuong duong véi chuong trinh goi nhé
vira phan tich trén. Tham chi néu ta da lap trinh cho PLC bang logic bac thang thi n6
c6 thé s& duoc chuyén vé dang goinhd trude khi dugc PLC sir dung.

00000 LDN 00001
Q00001 LD 0oan2 . ; o
00002 AND the mnemonic code 15 equivalent to
00003 LD 00003 the ladder logic below
00004 1D 00004
00005 AND
00006 OR
00007 5T 00107
Q0008 END
00001 00002 00107
Fd t,/' T
IFe { :,_
y L

00003 00004

END

Hinh 1.5: Chwong trinh goi nhé va So do logic bc thang twong dwong

Ngoai ra, d6 thi ham diy SFC (Sequential Function Chart) duoc st dung dé hd tro viée
lap trinh cho nhimng hé thong phirc tap hon. SFC tuwong ty nhu Iuu do nhung hiéu qua
hon rat nhiéu. Xét vi du trong hinh 1.6.

Vi du nay thuc hién 2 viéc khac nhau. Pé doc luu do, ta bat dau tir vi tri Start. PLC s&
bét dau sau 2 dudng ngang bén dudi, thuc hién doc lap va cing lic trén 2 nhanh trai
phai. Nhanh bén trai c6 2 ham la power up va power down, nhanh phai c6 ham flash.
Mbi ham 14 1 chuong trinh logic bac thang. Phuong phap nay khac vo1 luu dd & chd nod
khong thuc hién theo 1 dudng tir kh01 nay dén khbi kia.

ki
Start J
- .
——
|
(I |
- - b BN .
power up § Execution follows \
g multiple paths 1
I fi
1 : flash
power down | § _v v_ -
;/ End :
o S

Hinh 1.6: Luwu do ham day

TRANG-5

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

Cubi cung, chuong trinh dang van ban duogc phat trién va duoc xem 14 cach Iap trinh
hién dai nhat. Cau triic n6 twong tu nhu ngdn ngir Basic.
Xét vi du sau:

N7:0 =0;

REPEAT

N7:0 =N7:.0+1;

UNTIL N7:0 >=10

END REPEAT;
Vi du nay sir dung ving nhé N7:0 ciia PLC. Pay 14 ving nhé chira cac s6 nguyén.
Lénh dau tién dit cac gia tri vang nhé vé 0.
Céc Iénh tiép theo sé ting gia tri ving nhd 1én 1 don vi, khi gia tri ndy 16n hon hodc
bang 10 thi thoat khoi vong ldp.

1.4 KET NOI PLC. PLC Connections
Khi str dung PLC d¢ di€u khién 1 qua trinh nao do, ta s dung cac cam bién noi voi
ngd vao PLC, ngo ra PLC s€ dicu khién cac thict bi chap hanh, nhu hinh 1.7.

PROCESS
"mﬂ
e =

rf .|
Feedback from Connections to
sensors/switches actua?ors.

l. /

\\\\-ﬁ- | /

~——a PLC it

Hinh 1.7: Két néi PLC

bay la qua trinh xu ly thyc, thay d6i lién tuc theo thoi gian. Cac thiét bi chap hanh s&
lam hé thong thay d6i sang cac trang thai moi, co nghia 1a he théng s& duogc gio1 han
diéu khién boi cac cam bién dau vao. Néu 1 ngd vao khong tac dong thi bo didu khién
khong thé nhan biét duoc trang thai hé thong.

Vong diéu khién nay 1a 1 chu ky lién tuc ctia PLC, gém viéc doc cac dir liéu dau vao,
thuc hién logic bac thang va 1am thay d6i ngd ra theo ngd vao.

1.5 NGO VAO LOGIC BAC THANG. Ladder Logic Inputs

Céc ngd vao ciia PLC duoc biéu dién dé dang trong chuong trinh logic béc thang,

Xét hinh 1.8, c6 3 loai ngd vao gdm 2 cong tic thudng hd va thuong dong va 1 ham
T (Immedlate InpuT). Ham IIT cho phep doc ngd vao ngay sau khi nd dugc quét,
trong khi logic bac thang van dang quét. Dleu ndy cho phép logic bac thang xac dinh
cac gia tri diu vao thuong xuyén hon trong mdi chu ky.

TRANG-6
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*||

‘ ‘ Normally open, an active input x will close the contact
and allow power to flow.

X
/})/
‘ Nomally closed, power flows when the input x 1s not open.

S N
\.\ /'
~——1mmediate inputs will take current values, not those from

the previous mput scan. (Note: this instruction 15 actually
an output that will update the input table with the current
mput values. Other input contacts can now be used to
examine the new values.)

Hinh 1.8: Ngo vao PLC

1.6 NGO RA LOGIC BAC THANG Ladder Logic Outputs

Trong logic bac thang, c6 nhleu loai ngd ra khac nhau nhung chung khéng phu hop
cho tat ca cac PLC. Mot sb ngd ra két ndi bén ngoai PLC, nhung phan 16n chung st
dung cédc vung nhé bén trong PLC. C6 6 loai ngd ra trinh bay trong hinh 1.9.

:h‘. :X .?’i

Hinh 1.8: Ngo ra PLC
Ngo ra X-OSR (one shot relay) s€ dong trong 1 vong quét khi phat hién trang thai ngd
vao dong.
Khi cudén day L dugc cap dién n6 sé chuyén X sang trang thai dong cho dén khi cudn
day U duoc cép di¢n. Hoat dong nay tuong ty 1 FF, va no van gilr trang thai cho du ta
tit PLC.
Mot s6 PLC cho phép sir dung 1énh xuét ngd ra tic thdi IOT (Immediate OupuT) ma
khong can chd quét xong chuong trinh.

TOM TAT:

* Normally open and closed contacts.

* Relays and thewr relationslup to ladder logie.

* PLC outputs can be inputs, as shown by the seal mn circuit.

* Programming can be done with ladder logic, mnemomes. SFCs, and structured
text.

* There are multiple ways to write a PLC program.

TRANG-7
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Vi DU:
V& so d6 diéu khién relay sir dung 3 cong tic diéu khién 1 bong dén.
C6 2 cach thuc hién:

-  Cachl:
SW1 CT 1 {/ \I ght
\_/
SW1 CP 2
|
SW1 ‘cP 3
|
- Cach2:

SW1 'q1 1 S\\Q_:CP 2 swi C}l 3

su@'cp 1 swi:cP 2 swi C}l 3

S\Ki'ql 1 sw\i:cp 2 swifql 3
| |

SW1 'ql 1 swi :cp 2 swifcp 3
| |

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn
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CHUONG2: CAU TRUC VA HOAT PONG CUA PLC

Topics:
* PLC hardware configurations
« Input and outputs types
» Electrical wiring for inputs and outputs
* Relays
+ Electrical Ladder Diagrams and JIC wiring symbols

Objectives:
* Be able to understand and design basic input and output wiring.
* Be able to produce industrial wiring diagrams.

2.1 CAU TRUC PHAN CUNG PLC. PLC Hardware

2.1.1 Giéi Thiéu.

PLC c6 nhiéu cdu hinh khac nhau, tuy nhién ching déu c6 chung cac thanh phan sau:

- Nguon cung cap: co thé tich hop san bén trong PLC hodc lam riéng bén ngoai. Co
nhiéu cip dién 4p khac nhau tuy loai PLC, gdbm 110VAC hoic 220VAC hoic
24VDC.

- CPU (Central Proceesoing Unit): day 1a by xur ly trung tdim lam vi¢c nhu 1 may
tinh, diing dé luu trit va xir ly chuong trinh logic bac thang,

- T/O (Input/Ouput): phai két ndi cic ngd vao/ra dé PLC c6 thé giam sat cac qua
trinh va dua ra cac tac dong thich hop.

- Dén bao: dung dé chi bao trang thai PLC, gom ngudn, chay chuong trinh, 16i hé
thong Céc canh bao nay rat can thiét trong chan doan sy cd.

CAu trac tong quat PLC nhu hinh 2.1.

> Central >
Input Processing OG“
> Unit put =

Hinh 2.1: Ciu triic PLC
Mot CPU bao gdom céc thanh phan nhu hinh 2.2.

Processor Memory

Power
Supply

Hinh 2.2: Céu triic CPU

TRANG-9
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CAu hinh cta PLC lién quan dén cac thanh phﬁn ctia nd, ciu hinh tiéu biéu cho cac loai
khac nhau cho trén hinh 2.3.

Hinh 2.3: Cac logi PLC

- Rack: day 14 loai 16n, c6 thé gin nhiéu card khac nhau va co thé két ndi nhiéu rack
v&inhau. Loai ndy gi thanh cao nhung linh hoat va dé bao dudng.

- Mini: tuong tu cac PLC thuc hi¢n tung chuc nang cua rack nhung c6 kich thudce
nho hon.

- Micro: day 14 loai nho, thuong ¢é cic ngd vao/ra cd dinh va kha niang c6 han, gia
thanh thap.

2.1.2 Ngo Vao va Ngo Ra.

PLC nhan cic ngd vao va tic dong dén ngd ra dé giam sat va diéu khién cac qua trinh.
Céac ngd vao va ngd ra cd thé phan chia thanh 2 loai tiéu biéu: logic va lién tuc.

Vi du xét 1 boéng dén, néu né chi duoc tit mé thi ta noi bong dén dugc diéu khién
logic, néu bong dén duoc chinh d6 sang t6i khac nhau thi ta néi nd duoc diéu khién
lién tuc.

Céc gia tri lién tuc phu thudc nhiéu vao truc giac, nén diéu khién logic van duoc st
dung nhiéu hon do n6 cho két qua xac dinh va dé& diéu khién hon. Di nhién chon loai
nao thi con ty thudc vao yéu cau diéu khién.

Phan 16n PLC st dung cac ngd vao/ra logic cho cac tmg dung diéu khién.

Ngd ra PLC duoc két ndi v6i cac thiét bj chap hanh dé diéu khién hé théng, cac thiét bi
nay bao gdm: solenoid valve, light, motor starter, servo motor. Ngd ra PLC thuong sir
dung relay hodc cac transistor cho tai DC va Triac cho tdi AC. Con cac ng0 ra lién tuc
can c6 card chuyén dbi giira twong ty va sb.

Ngo vao PLC nhan tin hi¢u tir cac cam bién. Cam bién c6 nhiém vu chuyén ddi tin
hi¢u vat ly thanh tin hi¢u dién. Céc loai cdm bién khac nhau gém: cong tic tiép xuc,
cong tic, chiét ap,...

- Ngo vao:

Cac PLC loainho, ngd vao thuong dugce tich hgp bén trong va dugc xac dinh khi mua
PLC. Céac PLC 16n hon, cac ngd vao duogc gén ¢ dang module hoac card md rong.

Pién ap ngd vao PLC gém nhiéu dai khac nhau tiiy loai PLC, bao gom:
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12 -24 VDC 24VDC
100 — 120VAC 48VDC
12 - 24 VAC/DC 200 — 240 VAC

Card ngd vao PLC khong hd tro ngudn nén phai cd6 mach ngudn bén ngoai cap cho ngd
vao va cam bién. Xét vi du mach két noi card AC v&1ingo vao trén hinh 2.4.

PLC Input Card
24V AC
normally open push-button O
| -~ 00
24V AC Hot O o1
Power
Supply Q 02
Neut. & o2
L/ A
C 04
normally open O 05
temperature switch O 06
O 07
(; COM
1013 it is in rack 1
Push Button /O Group 3
01
I:013
Temperature Sensor
03

Hinh 2.4: Card ngo vao AC va Logic bdc thang

Mach trén c6 2 ngd vao gom 1 cong tic thudng hé va 1 cong tic nhiét, déu duoc ndi

voi day HOT ctia ngudn cung cap 24VAC. Khi cong tic ho, khong co ngudn cip cho

ngd vao cua card, khi co 1 trong 2 cong tic dong thi ngd vao 01 hodc 03 s& duoc cap

dién. Card nay sé& so sanh gia tri dién ap o ngd vao 01 va 03 v&i chan chung (dugc nbi

voi day trung tinh), néu c6 su 1éch ap giita cac ngd vao nay va chan chung thi ngd vao

s€ dong.

Logic bac thang ctia 2 ngd vao dugc v& bén dudi trong hinh 2.4.

C6 nhiéu yéu td khac nhau anh hudng dén viéc chon loai card vao nao, bao gém:

- Dién 4p ngudn DC thudng co gia tri thap 12 — 24V nén an toan hon.

- Ngo vao DC déap ung nhanh hon AC.

- Dién ap DC c6 thé két ndi véi nhiéu hé théng 1on hon.

- Tin hiéu AC mién nhiéu t6t hon so v&i DC nén phi hop cho dudng truyén dai, moi
truong nhiéu.

- Ngudn AC dé thyc hién va gia thap hon.

- Tin hi€u AC thong dung hon trong cac thiét bi tu dong.
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Mach dién tiéu biéu cho ngd vao PLC minh hoa trong hinh 2.5.

+5V Q

-
optocoupler —

+ 0 " f\‘/ll"'.f\

= i
e = | TTL
(=
input ﬁ; : SZ:—: :
| |
COM - . btk e
hot {'_}_/‘I A
4 +5V Q
. %
AC ) /4 optocoupler ?"'
input '\'f\,.f ] T .
| TTL

SFa

| =
neut. O'A\ l."ﬂl'\ fL T ? :
Lo}

Hinh 2.5: Mach dién ngo vao PLC
- Ngora:

WARNING - ALWAYS CHECK RATED VOLTAGES AND CURRENTS FOR PLC’s
AND NEVER EXCEED!

Tuong ty nhu ngd vao, ngd ra PLC khong dung dé cung cAp ngudn ma nd hoat dong
nhu 1 cong tac. Nguon bén ngoai s& cap cho card ngd ra va né s& dong ngit cho timg
ngd ra. Pién 4p tiéu biéu cho ngd ra c¢6 nhiéu gia tri khac nhau:

12 — 48VAC 5VDC (TTL)
120VAC 24VDC
230VAC 12 — 48VDC

Card ngd ra c6 thé st dung relay, transistor hoic triac.

Ngo ra relay la dang linh hoat nhét cho viéc st dung thiét bi. Chung c6 kha nang dap
ung cho ca tai AC va DC nhung kha nang dap ung cham (10ms), kich thudc 1on, chi
phi cao, tudi tho ngan va gay nhiéu.

Ngo ra transistor chi stir dung cho tai DC.

Ngo ra triac chi st dung cho tai AC.

Mach dién ngd ra PLC dugc v€ trén nhu hinh 2.6.

Can lyu y khi két noi hé thong vai tai AC va DC. Néu nguoén AC duoc ndi voi ngd ra
DC dung transitor thi n6 chi dong trong ban ky + 1am cho dién ap ra tai bi giam di. Néu
nguén DC duoc nbi voi ngd ra AC st dung triac thi nd s€ dong tai lam viéc va ta
khong thé tit ngd ra néu khong tit PLC.

Mot van dé 16n can quan tam d6i voingd ra 1a str dung cdc nguon két hop. S@ rat tot
néu ta cach ly duoc cac ngudn va giita cac chan mass riéng biét nhau, nhung rat kho
lam viéc nay. Cac ngd ra relay cho phép chiing st dung chan mass riéng. Nhung céc
loai card ra khac yéu cau cac ngd ra trén mdi card sir dung chung chan mass.
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Note: Some AC outputs will
also use zero voltage detec-
fion. This allows the output
to be switched on when the
voltage and current are
effectively off. thus prevent-

ing surges.

Hinh 2.6: Mach dién ngé ra PLC

Hinh v& 2.7 minh hoa card ra 24VDC stt dung chan mass chung.

Card loai nay thuong dung transitor lam ngd ra rat dong.

Trong mach ndy, ngd ra cua card duoc néi vi bong dén cong sudt nho va mot cudn
day cua relay.

Xét mach diéu khién bong dén: néu ngd ra 07 dong thi dong dién chay tur nguén 24V
qua den vao ngd ra 07 roi vé mass — dén sang. Néu ngd ra 'm0 thi ho mach, den tat,

Xét mach diéu khién dong co: cudn day cua relay dugc ndi voingd ra 03 tuong tu nhu
bong dén, nén khi ngd ra dong thi cudn diy relay cé dién dong tiép diém relay cap
nguén 120VAC lam dong co hoat dong.

Tuong tu cho cac ngd ra cap dong va ngd ra relay trong cac hinh 2.8 va 2.9.
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24V DC 120V AC
Qutput Card
Power
] Supply
00 O
Neut.
o1 O Relay
02 O )
_"I
03 O 2 B
04 O — D/_\-’Iotur
| N
ol 24V Lamp
06 O '/'/‘:r‘r)-
07 O “P—V +24V DC
- Power
COMC Supply
i rack 01 iten
I/O group 2
0:012
_ 1\.— Motor
\_"03
0:012—
O Lamp
07
Hinh 2.7: Card ngo ra 24VDC (Rut dong)
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24V DC
Qutput Card
Power
Supply
v+ O 124VDC €O
00 O
01 O Relay
020 ) 120 V AC
03 O ) gowelr
_J - uppLy
04 O /‘\:IOQ\D>NCN-
l” 24'V lamp it
06 O :/r—[-—TTE".
N_/
07 O [
1n rack 01
VO grovp 2 0:012_
"/- \'. Motor
\_/03
0:012
(\) Lamp
07
Hinh 2.8: Card ngé ra 24VDC (Cép dong)
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120V AC/DC )
Output Card 24V DC
Power
Supply 120 V AC
Power
Supply

L
)

00

) 00 00 OO O

i
1

06 [ D/:&oto?ﬂ I

07 24 V lamp =

. - 7N
in rack 01 (™ \
I/O group 2 QL //

9
001/,\

‘\_/03

Motor

0:012~

/
N 07

Lamp

Hinh 2.9: Card ngo ra Relay

2.1.3 Relay.

Mic du relay it dugc dung trong dleu khién logic nhung chung van hiéu qua trong

dong mo cac tai cong sudt 16n. Mot s6 thuat ngit quan trong cin quan tdm trong diéu

khién relay:

- Contactor: la loai relay dédc biét dung dong ngat cac tai co dong rét 16n.

- Motor starter: sir dung contactor méc ndi tiép voi relay chiu qua tai dé cat khi c6
dong qua I6n di qua.

- Arc supppression: khi mot relay dong ngit s& xuét hién hd quang, dic biét v6i cac
tai c6 dong 16n. Pbi véi nguén AC cé thé khic phuc biang cach dong ngit ngay
thoi diém OV. Con véi ngudn DC ta ¢ thé giam hd quang bang cach thoi khi ap
suét cao qua tiép diém dang dong mé.

- AC coils: khi cuon day relay dugc dleu khlen bang n guon AC thi tiép diém cta né
s& dong mo dao dong voi cung tan sé nguon AC. Khic phuc hién tuong nay bang
cach thém vao relay mét cuc shading.
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2.1.4 So Do Noi Day.
Khi thiét k§ mot ti dié}l k}lién, so do logic bac thang s€ duogc xay dung dé lam tai li¢u
cho viéc ndi day. So do no1 day dugc ve trén hinh 2.10.

l“ "
010 °
STCIp ’_l__e_,‘-ran- CRL.
020 e _— ,Mc\R,i
| |CRI LW
| |
030 L1 _ 9
. 090
040 i § roo 0:0/0 i,
% (B
: {100 P it ™
LS1 C _Qr,-
o L.0/2 N
" TS oo <110 1
S
i | P
0?0 PB; I = I:O.‘I3
. 120
0:0/0) 4 -
ac com”™ P ks
080 o
—. CR1
00—
110
CR2 Drill Station
e ——| T

Hinh 2.10: So do néi ddy bdc thang

H¢ thong dugce cép nguon 110VAC hoge 220VAC tai cac dudng L1 va N. Cac duong
cua so d6 s€ dugc danh so va cac s6 nay s€ dugc dung dé danh s6 day dan khi thyuc
hién ndi day phan dién cho hé thong.
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Cong tic trudce duong 010 13 cong tic chinh cap ngudn cho hé théng. Cau chi dung dé
gi¢i han dong dién cho hé thong. Puong 020 cia so dd dung dé diéu khién cong suét
dén ngd ra. Nut nhan thuong dong Stop, nit nhin thuong hd Start. PLC nhan cong suét
tir duong 30 trén so dd. Ngd vao ctia PLC déu 1a AC tir duong 040 dén 070.

Trong so d6 ndi day, viéc chon cac nat nhén thudng déng va thudng ho cho nut Stop
va Start la c6 chu y. Xét duong 020, néu nut Stop dugc nhan nd s& mo tlep diém cat
duong cap nguon dén relay nén ngd ra s& tat. Néu nat nhan nay bi hu van khong co
ngudn cip dén ngd ra nén hé théng van an toan. Néu nat nhan nay 1a thuong ho, khi no
bi hu s€ dong lai lam hé thong s€ hoat dong va ta khong thé tit hé thong.

2.2 HOAT PONG CUA PLC. PLC Operation

2.2.1 Giéi Thi¢u.

Mo hinh diéu khién relay ctia PLC chi pht hop vdi cac chuwong trinh don gian. Véi cac
chuong trinh phtc tap can c¢6 cidc md hinh phtic tap hon cho PLC. Khi d6, mé hinh
PLC tuong tu nhu mot may tinh.

Xét so d6 may tinh nhu hinh 2.11.

Keyboard
Input \
_ 686 —— SVGA Screen
Serial CPU Output
Mouse
Input ——
é/
256MB Memory 30 GB Disk
Storage !_Srorage

Hinh 2.11: Ciu tritc don gidn ciia mdy tinh

Tin hi€u ngd vao tir Keyboard va Mouse, tin hi¢u ngd ra dugc dua dén Screen, Disk va
Memory dugc st dung luu trit cho cd ngd vao va ngo ra.

So dd nay duogc vé lai ré hon nhu hinh 2.12.

Trong so do nay, dir liéu dua vao hé thong tir bén trai, qua cic ngd vio. Sau do6 dit liéu
qua mach dém dé vao CPU. Sau khi xtr Iy, CPU s& xuat di liéu dén ngd ra qua mach
dém ngo ra. Pia cing va by nhd duge dung luu triv dir ligu.

PLC hoat dong tuong ty may tinh, dugc so sanh nhu sau:

- Ngd vao: ban phim tuong tu vdi cac cong tic tiém can.

- Mach di¢n ngd vao tuong tu card ngd vao.

- CPU may tinh tuong tw CPU cua PLC.

- Mach di¢n ng0 ra tuong tu card ngo ra.

- Ngo6 ra: man hinh may tinh tuong tu dén bado PLC.
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| i | . . |
mputs | mput circuats | computer |  output circuts |  outputs
| | | |
| | | |
Keyboard | Input Chip_u | : |
| e N | _ _ |----"I\dom'tot
| | ) Graphics I
| ’ 686 CPU :\'f’ il |
| |
Mouse _|‘ Serial Input Chip | ‘ k ]\w |
| |L | Digital output chip_+ LED display
7 ol |
| ro e e
| / 1 . |
| / / ‘ Disk Controllef] ™ . |
| / / # i |
/ |
| / ' h ¥ |
| / Memory Chips| | Disk e,
|

’ ~

storage

Hinh 2.12: Céu triic theo ngé vao va ngé ra

2.2.2 Hoat Dong Tuin Ty.

Tat ca PLC déu hoat dong theo chu trinh lap, mdi chu trinh hoat dong gom 4 giai doan.

- Giaidoan I: sau khi bat nguon PLC s& ti kiém tra 16i phn cémg va phan mém.

- Giai doan 2: néu khong cé 16i n6 s& doc toan bod gia tri ngd vao va chtra vao bg
nhd, giai doan nay goila doc ngd vao.

- (Giai doan 3: vo1 dir li¢u trong by nhd nay, chuong trinh logic bac thang sé duoc
thuc hién mot lan, giai doan nay goi la thuc hién chuong trinh.

- Giaidoan 4: trong khi thuc hién chuong trinh logic bac thang cac gia tringo ra chi
duoc thay d6i tam thoi trong bd nhd. Sau khi quét xong chuong trinh, dit liéu ngd
ra s€ dugc cap nhat tir cac gia tri tam thoi, giai doan nay goi la xuat dit liéu ngo ra.

Sau d6 PLC s& khoi dong lai qua trinh bang cach khoi dong viéc kiém tra 16i. Qua trinh

nay lap lai tir 10 dén 100 1an mdi s, nhu trén hinh 2. 10.

Selff input| logic| output | Selff input| logic| output | Selff input| logic

test| scan | solve| scan test| scan | solve| scan test| scan | solve
| | e
0 ranges from <1 to 100 ms are possible time

PLC turns on

Hinh 2.10: Mgt chu ky vong quét.
Tu kiém tra 16i: kiém tra 15 trén tat ca phan cimng.
Poc dir li€u vao: doc dir li¢u tur card vao, copy chung vao bo nhd. Viéc nay giup cho
PLC hoat dong nhanh hon va tranh truong hop mot ngd vao thay doi tir luc khoi dau
cho dén Iuc két thiic huong trinh. Co6 nhitng ham dic biét ctia PLC cho phép doc truc
tiép dir liéu vao.
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Thuc hién chuong trinh logic: dua vao bang dir li€u vao trong bo nhd, chuong trinh sé
dugc thyc hién tirng budc, va cap nhat ngo ra.

Xuét dit liéu ngd ra: bang dit liéu ngd ra s& duoc copy tir bo nhé dén card ra, va xuit ra
diéu khién thiét bi.

Ban dau khi PLC dugc bat ngudn thi cac ngd ra s& & trang thai tat, diéu nay khong anh
hudng dén cac gia tri ngd vao.

2.2.3 Trang Thai PLC.

Diéu d& nhan théy & PLC 1a nd thiéu ban phim va cac thiét bi vao ra khac. Mit trudc

PLC thudng c6 cac dén chi trang thai, bao gom:

- Dén bao ngudn.

- beén chay chuong trinh.

- Pén bao su cb.

Cac dén nay thuong dung cho viée sira 16i.

Ngoaira phan cing PLC con co6 cac nit nhén, pho bién nhét 1a nut chay chuong trinh.

PLC khéng can cac cong tac On/Off, hodc niit nhan Reset. Chung thuong duge thiét ké

bén trong hé théng.

Ta ciing c6 thé nhan biét trang thai cia PLC bang chuong trinh logic bac thang, bang

cach kiém tra xem chung c6 duoc thyc thi trong vong quét ban dau hay khong.

Xét hinh vé 2.11.

Ngd vao “first scan” s& dung trong lan dau thuc hién cic 1énh logic bac thang, caic

vong quét khac s€ sai. Trong truong hop nay, dia chi cho ngd vao “first scan” la

S2:1/14. V6i chuong trinh logic nay, vong quét dau s& thuc hién viéc dong den, cho

dén khi tiép diém “clear” dong. Vi vdy dén s& sang sau khi PLC dong, v né sé tit néu
“clear” dugc dong.

first scan .

$2:1/14 cleat -

‘\H\ f/ \\1 light
ol

———

light

Hinh 2.11: Chwong trinh kiém tra vong quét diu tién

2.2.4 B0 Nhé.

Cac loai by nhé dugc dung phé bién hién nay bao gdm: RAM, ROM, EPROM,
EEPROM. (tuong ty nhu phan bo nhé trong K thuat so)

T4t ca PLC déu str dung RAM cho CPU va ding ROM dé luu hé diéu hanh cho PLC.
Khi bat ngudn, ndi dung cia RAM s€ duoc gilr lai. Nhung vin dé can quan tam la
chuyén gi xay ra khi by nh¢ nay mat nguon Cac PLC truoc kia su dung RAM c6
nguodn pin nén dir liéu RAM khong bi mat khi mét dién. Phuong phap nay van con six
dung nhung khong nhiéu. Ngay nay ngudi ta st dung EPROM lam bo nhé cho PLC.
B6 nh¢ nay dugc 1dp trinh bén ngoai PLC sau d6 dat vao PLC. Khi PLC hoat dong
chuong trinh nay s€ dugc nap vao PLC va thuc hién. Phuong phap nay chinh xac
nhung viéc lap trinh va x6a bd nhd s& mat nhiéu thoi gian. Bo nhd EEPROM tré thanh
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mot phan ¢d dinh cua PLC, cac chuong trinh Iuu trong EEPROM twong tu nhu hru
trong EPROM. Hién nay gia thanh cac bo nho da giam dang k&, va nguoi ta con phat
trién thém cac bo nhé khac nhu Flash ROM.

TOM TAT:

* A PLC and computer are similar with inputs, outputs. memory, etc.

* The PL.C continuously goes through a cycle including a sanity check. input scan.
logic scan. and output scan.

* While the logic 1s being scanned, changes in the inputs are not detected, and the
outputs are not updated.

* PLCs use RAM., and sometime EPROMSs are used for permanent programs.
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CHUONG 3: CAM BIEN

3.1 GIOI THIEU.

Céc cam bién cho phép mot PLC nhan biét cac trang thai ctia mot qua trinh hoat dong.
Céc cam bién logic chi nhan biét mot trang thai ding hodc sai, mdt sb hién tuong vat Iy
duoc nhan biét bao gém:

C6 mot vat kim loai & gan hay khong?

C6 mot vat dién moi & gan hay khong?

C¢ vat che hodc phan xa anh sang hay khong?

3.2 CAM BIEN DAY NOI. Sensor Wiring

Khi mot cam bién nhan biét c6 su thay doi logic thi nd s& bao cho PLC biét sy thay doi
nay bang cach dong/ ngat mot dién ap hodc dong dién dén PLC. Trong mt sb trudng
hop ngd ra ciia cam bién s& dong ngt truc tlep tai.

Ngé ra ctia cam bién (ngd vao PLC) bao gdm:

- Ngora cép dong hodc rat dong.

- Cac cong tic dé dong ngat dién ap.

- Céc tiép diém relay dé dong ngat ngd ra AC.

- Ngo ra TTL chi mtc logic 0 hodc 5V.

3.2.1 Céng Tic. , , o
Vi du don gian nhat ctia ngd ra cam bién la cdc cong tac hoac ti€p diém relay, minh
hoa trong hinh v¢ 3.1.

PLC Input Card
24V DC
normally open push-button 5
00
24 Vdc + e O 01
Power I -
Supply C o2
' O 03
VH
Fan'd y
Sensor = w04
;| relay O 05
/| output b }
| O 06
s O 07
"y COM

Hinh 3.1: Cim bién déng ngiit.

Hinh v& nay bao gdm cong tic thuong hé NO (Normal Open) duoc ndi dén ngd vao
10.1, cam bién c6 ngd ra relay dugc cap nguon +/-V
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Ngo ra cam bién s& tac dong khi xay ra mot hién tugng nao d6 dinh trudc. cong tac bén
trong cam bién s€ dong lai cap dién ap dén ngd vao 10.6 cua PLC.

3.2.2 Ngora TTL.

Ngd ra TTL dya vao 2 mirc dién ap OV va 5V (c6 cho phép sai sé nhu trong mon hoc
K¥ thuat s6). Phuong phap nay rt nhay vdinhiéu dién trong nha may nén chi dugc sir
dung khi that sy can thiét.

Cac mach diéu khién dién tir va may tinh thuong c6 ngd ra TTL, khi ndi véi cac thiét
bi khéac can thém mach trigger dé cai thién tin hiéu.

Néu cam bién c6 ngd ra TTL thi PLC phai dung card ngd vao dé doc cac gia tri TTL.
Néu sir dung cam bién ngd ra TTL cho cac ung dung khac thi Iru y dong max ngd ra 1a
20mA.

3.2.3 Ngo ra Rit Dong va Cap Dong. Sinking/Sourcing

Cam blen rat dong cho phep dong chay vao cam bién vé mass, con cam bién cip dong
tir ngudn Vce chay ra cam bién.

Trong ca 2 trudng hop, ta chi quan tim dén dong dién, khong quan tim dién 4p nén
gidm dugce anh huong ctia nhiéu dién.

Ngd ra ctia cam bién st dung transistor dong ngit (c6 ton hao dién ap). Loai PNP dung
cho ngd ra rat dong, loai NPN ngd ra cap dong. Minh hoa trén hinh v& 3.2.

Ve
phiyscal SENS0r
phenomeno: '
Ulitp'l.lt
N P current flows mn
NPN when switched on
* [ W W]
Detector
Active|
Lins
- i K2

Hinh 3.2: Ngo ra Rut dong

Cam bién c6 bod phan dau do dé nhan biét cac hién tuong vat Iy xay ra. Véi nguén cung
cp +/-V cam bién s& nhan biét cac hién tuong xay ra va tic dong vao chan B cia
transisotr NPN.

Néu chan B c¢6 0V thi transistor ngung din, néu chan B c¢6 5V/12V thi transitor dan
bao hoa rut dong bén ngoai vao.

Hoat dong tuong tu cho cam biém cap dong PNP & hinh 3.3.
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Hinh 3.3: Ngé ra Cip dong

3.2.4 Tiép diém Relay Solid State Relay.
Str dung cam bién c6 ngo ra relay dé dong cat dong AC, phu hop cho cac tai lon, yéu
cau gid thanh thap. Mot s6 cam bién va thi€t bi con su dung relay 1am ngo ra.

3.3 CAM BIEN TIEM CAN. Presence Detection

C6 2 cach dé phat hién su xuét hién cua mot vat: tiép xuc va tiém cn.

Tiép xtic c6 nghia 1a ding cong tac co khi va tao ra lyc gitra vat va cam bién.

Tiém can nghia la co vat ¢ gan nhung khong can cong tic.

Nhitng phan tiép theo s& trinh bay vé cac loai cam bién dung dé nhan biét sy hién dién
cia mot vat. Cac cam bién nay sé& giai thich cho phan 16n cac ing dung ciia cam bién.

3.3.1 Coéng Tic Tiép Xuc.
Cong tac tiep xtc c6 dang thuong hd hoac thuong dong. V6 cua chiing dugce gia ¢6 nén
ching c6 thé lap lai cac tac dong dong mo lién tuc.

3.3.2 Cong tac Ludi Ga.

Tuong tu relay nhung sir dung nam chdm vinh ctru thay cho cudn day. Nam cham ¢ xa
thi céng tic mé va nguoc lai. ching thudng duogc st dung trong cac bang thong bao va
ctra nha vi bén hon cac cam bién khéc.

Hinh dang cong tic ludi ga cho trén hinh 3.4.

r - — — - -\.:
NYyY—+ ~
rI== r "7\
Ve i ~ yr— -
- -
" — exe
L = — — = ]
L—o-___________ .—l .
W ./ é ilj
Hinh 3.4: Cong tic lwéi ga
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3.3.3 Cam Bién Quang.

Cam bién quang dugc dung rat lau, bao gdm mot ngudn phat quang va mot bo thu
quang. Ngudn quang st dung LED hoic LASER phat ra 4nh sang thiy hodc khong
thy tuy theo budc song. Bo thu quang sir dung diode hoic transistor quang. Ta dit bo
thu va phat sao cho vat can nhan biét c6 thé che chin hoac phan xa anh sang khi vat
xuat hién. So dd st dung cam bién quang cho trén hinh 3.5.

square wave

J'LI'I-I'LI'LI- smaller signal
+V_ S +V

. / N il

‘ / N |J

. ’ lens lens 5 ——

A light A\ ~A -?llel:ii:cflwllfllator
- H " |' I| ki [
Sl NI A | | - U I N detector and
A V \,.,-'J | switching circuits
LED v

-

phofotransistor

Hinh 3.5: Ciam bién quang

Anh sang do LED phat ra duoc hoi tu qua thau kinh. O phan thu anh sang tir thau kinh
tac dong dén transistor thu quang.

Néu c6 vat che chin thi chum tia s& khong tic dong dén bo thu dugc. Séng dao dong
dung dé bo thu loai ba anh huong cua anh sang trong phong. Anh sang ctia mach phat
s€ tat va sang theo tan s6 mach dao dong.

Phuong phap sir dung mach dao dong lam cho cam bién thu phat xa hon va tiéu thu it
cong sut hon.

3.3.4 Cam Bién Pi¢n Dung.
Cam bién dién dung c6 thé nhan biét cac vat & khoang céach 1én dén vai cm.
Cong thtre tinh dién dung:
C=AK/D

C: di¢n dung (F)

D: hing s6 dién méi.

A: dién tich ban cuc.

K: khoang cach 2 ban cuc.
DPdi v&i cam bién dién dung thi di¢n tich va khoang cach 2 ban cyc la cd dinh, nhung
hang s6 dién moi ctia moi truong xung quanh 2 ban cyc s& thay d6i khi c6 cac vt khac
nhau dén gan.
Hinh v& cam bién dién dung cho trén hinh 3.6.
Pién dung cua 2 ban cuc s& duge xac dinh boi mot trudng thay d6i. Khi ¢ vat dén gan
lam thay doi dién moi gitta 2 ban cyc s€ lam thay doi dién dung dén gia tri dat trudce
nén cam bién sé tac dong dong cat tai.
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Hinh 3.6: Cam bién dién dung
Cac cam bién nay lam vi€c tot do1 vo1 vat cach dién vi chung c6 hé s6 dién moi 16n nén
dién dung lon. Ching ciling lam viéc tot doi voi1 kim loai vi cadc vat dan dién tot xuat
hi¢n s€ gidng nhu cac ban cuc 16n hon nén cling lam tang dién dung.
Hinh 3.7 minh hoa 4nh hudng cua vat cach dién va vat dan dién doi voi cam bién.

electrode | -~~~ metal electrode [ dielectric
= NN
T T
[/ 7
——— /7
electrode | —~~ electrode | ~

Hinh 3.7: Vit cach dién va déan dién lam tang dién dung
3.3.5 Cam Bién Dién Cam.
Cam bién dién cam stir dung cac tur truong cam ung dé nhan bi€t cac vat kim loai & gan.
N6 st dung cudn cam dé tao ra tir truong tan s6 cao nhu hinh vé 3.8.

inductive coil
|'_"| |'_"| |'_"| M

metal

ET +V

o
"
~——__1 oscillator output
and level switching
detector

Hinh 3.8: Cim bién dién cam.

TRANG-26

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

DIEU KHIEN LAP TRINH 1

Néu c6 mot vat kim loai dén gan thi tir truong s& thay ddi tao ra dong dién qua vat.
Dong dién nay tao ra tir trudng méi nguge voi tir trudng ban ddu nén 1am thay ddi cam
khang cudn ddy bén trong cam bién. Bing cach do dién cam cam bién s& nhan biét khi
6 vat kim loai dén gﬁn no.

Cam bién loai ndy c6 thé ding dé nhan biét bat ky vat kim loai nao. Khi can nhan biét
nhiéu vat thi ta sir dung nhiéu cam bién.

3.3.6 Dong Chat Léng.

Ta c6 thé dit cac cam bién phtc tap bén ngoai cac cam bién don gian hon. Hinh v& 3.9
mo ta mot rng dung nay.

Ngudi ta dit mot cai phao kim loai bén trong mot 6ng hinh thang. Khi tbc do dong chit
long tang thi ap lyc tac dong Ién phao ciing tang theo. Phao ¢6 dang hinh thang de tao
vi tri can bang ti 18 v6i tdc do chay. Mot cam bién dién cam duoc dit bén ngoai dng
chat long sao cho no c6 thé nhan biét sy thay doi do cao cta phao bén trong va xac

dinh dugc tdc d6 chay trong ong.

p=fluid flow out

l ' inductive proximity sensor
metal | | T P Y

ﬂoaN I

fluid flow in

Hinh 3.8: Nhin biét toc dp chdy bang cam bién di¢n cim

TOM TAT:
» Sourcing sensors allow current to flow out from the V—+ supply.
* Sinking sensors allow current to flow in to the V- supply.
» Photo-optical sensors can use reflected beams (retroreflective). an emitter and
detector (opposed mode) and reflected light (diffuse) to detect a part.
* Capacitive sensors can detect metals and other materials.
* Inductive sensors can detect metals.
» Hall effect and reed switches can detect magnets.
* Ultrasonic sensors use sound waves to detect parts up to meters away.
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CHUONG 4: THIET BI CHAP HANH
Topics:

+ Solenoids. valves and cylinders
» Hydraulics and pneumatics
+ Other actuators

Objectives:
+ Be aware of various actuators available.

4.1 GIOI THIEU.
Thiét b1 chap l}énh la cac thiét bi, nhan tin hi¢u diéu khién tu ngd ra cua PLC va tac
dong dén chuyén dong cua céc thiét bi co khi — qua trinh chuyén hoa co/dién.

4.2 SOLENOID.

Solenoid 1a mot trong nhiing thiét bi chip hanh thong dung nhat. Nguyén 1y hoat dong
dwa vao chuyén dong cua 18i sat (goi 1 piston) trong long cudn day. Thong thuong
piston dugc gitra bén ngodi cudn day bang 16 xo. Khi co dong dién chay qua cudn day
s& tao ra tir truong hut piston va kéo nd vao trong cudn diy. Piston co thé tao ra luc
tuyén tinh. Hinh v& 4.1 minh hoa mot solenoid.

(| IF] N

T 1)
el e S

current off current on

Hinh 4.1: Solenoid
Solenoid cong nghiép st dung dién ap 24VDC tao ra dong dién vai tram mA.

4.3 VALVE.

Dong chay cua chat 1ong va chat khi s& dugc diéu khién bang cac Valve, dugc dong
ngit bang Solenoid. Xem hinh v& 4.1.

Solenoid dugc gin vao mot mat phang Khi duge kich thich n6 s& tac dong dén ong
bén trai. Phia trén cua valve c6 2 port nbi voi cac thiét bi, nhu xy lanh chit long. Phia
dudi ctia valve co 1 duong ap suit o tim va 2 dng xa 2 bén.

Trong hinh v& trén, cong suit di qua tim dén port phai ctia xy lanh. Port trai cua xy
lanh cho phép thoat qua 6ng xa.

Trong hinh v& dudi, Solenoid & vi tri méi nén ap sudt dugc cap dén port trai, con port
phai ding dé xa.
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solenoid

SN L ¢

If.\ I
exhaust out  p8wer in

The solenoid has two positions and when
actuated will change the direction that
fluid flows to the device. The symbols
shown here are commonly used to ‘ .
represent this type of valve.

Y]]} A

\/Lv
(L)

s

solenoid

i
pPoOwer i C}ih&ll‘xt out

Hinh 4.2: Solenoid diéu khién Valve 5 port, 4 dwong , 2 vi tri

Céc loai Valve bao gom:

- 2 duong thuong dong: 1 dudng ra, 1 duong vao, binh thuong valve dong, khi co
dién s& md. Ung dung trong cho phép dong chay.

- 2 dudng thuong mé: dung trong ngit dong chay.

- 3 duong thudng dong: 1 vao, 1 ra, 1 dng x4, binh thudng port ra ndi vi 6ng xa,
khi c6 dién port vao s& ndi vé1i port ra.

Khi chon Valve cin quan tdm cac van dé sau:

- Kich c& 6ng dan.

- Tdc d6 dong chay.

- Ap suat van hanh.

- bién ap Solenoid.

- Thoi gian dap ung. 5-150ms

4.4 XY LANH Cylinder

Xy lanh dung khi hodc chat 1ong da nén ap suit dé tao ra lyc tuyén tinh, nhu hinh 4.3.
Chat 16ng dugc bom vao 1 bén cia xy lanh 1am no no ra day piston. Chat 16ng s& thoat
tu do & mit bén kia. Luc do xy lanh tao ra ti 1¢ v6i tiét dién mit cit ngang cua xy lanh.
Xy lanh don tao ra lyc khi nd ra va c6 16 xo kéo piston lai.

Xy lanh déi tao luc ¢ ca 2 hudng.
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Hinh 4.3: Mt cit ciia xylanh chdt long.

4.5 THUY LUC. Hydraulic

Thuy lyc st dung cac chat long chua nén dé cung cap Iyc rat 16n & toc d6 cham va di
chuyén c6 gio1 han. He thong thuy lyc (thudng 1a dau) duoc nén bang may bom, co
qua valve dé diéu khién xy lanh.

Heé thong thuy lyc bao gom:

- Chit léng.

- Bon chira dau.

- Bom tao 4p suit.

- Valve diéu khién.

- Piston va xy lanh dé tic dong dén hé thong co khi.

Chat 16ng thudong 1a dau khong an mon duoc chon sao cho co thé bdi tron may méc.
Dau dugc chira trong bon nhu hinh v& 4.4.

Chét long duoc dua dén bom nén ap suit. Thuong sitr dung bom thay d6i s6 sao cho tao
chat 16ng ap suat cao va tdc d6 chay on dinh. Bo diéu tdc dugc dit & ngd ra ap suit cao
ctiia bom.

Néu chét 16ng khong chay vao cac phan khac cta hé thong thi n6 s& quay vé bon chira
dé giam ton hao trén bom.

Chét l6ng ap suat cao dugc dua qua Valve dé c6 thé didu khién dong ngit dong chay.
Hé thong thity lyc rat hiéu qua dbi voi cac ung dung cong suat 1on nhung nguy hiém,
ban va 6n do sir dung chit 1ong ap sut cao.
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Hinh 4.4: Bon chiva chit long

4.6 KHi NEN. Pneumatic

Hé thdng khi nén rat théng dung va c6 nhidu diém chung v6i thuy luc. Tuy nhién van
c6 mot s6 khac biét: khong sir dung bon chira vi khong can chira thu nhan khi tré lai,
sir dung khong khi nén dé nén va khong can b diéu tdc.

Hé thong khi nén c6 dap Gng rat nhanh, dugc st dung trong cac tng dung luc nhod &
nhiéu noi trong nha may.

Mot s6 dic tinh co ban cua hé théng khi nén bao gém:

- Kich thuéc tir vai mm dén vai m.

- Thiét bi chap hanh nho, c6 tinh dan hoi.

- Ap suét thuong khoang 85 psi.

- Xy lanh c6 khdi lugng nhe.

- Thiét bi bo trg c6 sin nhu may nén khi va thiét bi quang,

- Sirdung bo chdng rung va giam va cham & cac dau xy lanh.

4.7 PONG CO  Motor

4.7.1 Pong Co DC Chdi Quét:

Pong co DC ¢6 bd day quan trén rotor quay bén trong startor, nhu hinh 4.5.

Khi c¢6 dong dién chay qua vong day sé& tao ra mot tir truong, nang lwong cap cho rotor
qua bd chuyén mach va chd quét., nhu hinh 4.6.
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Hinh 4.5: Rotor cua dong co DC
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Hinh 4.6: B chuyén mach.
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Bo chuyén mach dugc chia sao cho mdi nira vong quay lam cho cuc tinh dién ap trén

rotor va tur trudng cam rng nguoc vdi nam cham vinh ctu.

Chiéu quay dong co dugc xac dinh bﬁng cuc tinh dién ap nguén, tde do ti 1é voi gia tri
dién ap. Dung bo di€u khién hoi ti€p dé xac dinh vi tri va di€u chinh toc d6 dong co.
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4.7.2 DPong Co AC Pong B).
Pong co dong bd co day quin trén Startor, Rotor 16ng sdc. Long soc la 1 161 nhom khi
dit vao tir trudng thay doi sé tao ra truong nguoc lai. khi cap ngudn AC dén cudn day
Startor s€ tao ra mot tur truong AC. Long soc s€ tao ra tur truong nguoc lai va tao ra
moment xoin lam dong co quay.
Pong co goi 1a ddng bd vi c6 nd quay véi tan sd gin bang tin s6 ngudn.
Ta diéu khién téc do dong co AC bang cach diéu khién tan s6 ngudn AC. Tin hiéu diéu
khién téc do dong co AC c6 dang nhu hinh v& 4.7.
Thuc té, dong co dat moment quay max nhé hon tde do déng bo.
Vi dy déng co ¢ 2 cuc c6 toec d6 ddng bd 2x60x60/2 = 3600 vong/phit nhung chi dat
van tc 3520 vong/phit.

Téc do vong/phit = £.120/p Téc do Iy tudng.

AT T
o N\
Controller / \

Hinh 4.7: Diéu khién toc dé dong co AC

4.7.3 Dong Co DC Khong Cé Choi Quét.

Pong co DC khong dung ch01 quét ma sur dung nam cham dién trén rotor, ta phal quin
day cho startor, nén khong can chéi quét va bo chuyén mach. Khong st dung choi quét
nén khong can bao dudng nhu dong co chdi quét.

bé dong co quay lién tuc dong dién cua cudn day bén ngoai phai thay d6i lién tuc Néu
nguodn cap la AC thi dong co s€ hoat dong nhu dong co AC.

4.74 Dong Co Budc.

Pong co bude dugce thiét ké trong diéu khién dinh vi tri. Chiing di chuyén mdi lin mot
bude, thuong c6 goc quay 1a 1.8° — trong tmg 200 budc/vong. Nhing loai khac co goc
quay 2°, 2.5°, 5°, 15°, 30°.

Cé 2 loai dong co budc: cuc don va cuc kép nhu hinh vé 4.8.
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Hinh 4.8: So dé ddy quén djng co bwéc.

Loai don cuc str dung cudn diy c6 nhanh ré ¢ tam va dung nguén don.

Loai cuc kép co cdu tao don gian hon nhung phai ding ngudn doi, mach diéu khién
phuec tap hon.

DPong co bude quay duoc nhd dién ap léch & cac dau day.

Céc gia tri dién 4ap khac nhau cép cho dong co don cuc minh hoa ¢ hinh 4.9

.lﬁa/"_ _"x\ Step| la 2a 1b 2b

Y o\
controller T ——7 = S®pper |
1b | motor | ™

O O et
— OO

0
1
1
0

™ = I =

\
e

To turn the motor the phases are stepped through 1, 2, 3, 4, and then back to 1. To
reverse the direction of the motor the sequence of steps can be reversed. eg. 4.
3,2,1,4, ... If a set of outputs is kept on constantly the motor will be held in
position.

Hinh 4.8: Tuan tw diéu khién dgng co bwéc don cuc.

Khi dong co mé, dién ap cung cip cac dau diy cé gia tri theo hang 1. Bé dong co
quay, ta phai thay d6i ap theo duong 2, roi dudng 3, duong 4, lip lai. Néu dao tuan ty
nay dong co s& quay theo chiéu ngugc lai. Pong ning ciia dong co va tai s& gidi han
tbc do cuc dai ctia cac chuyén mach dong ngit dién ap cac dau diy. Thong thuong
khoang vai ngan budc mdi gidy.

Khi khong thay d6i, dién ap cac dau day sé giita dong co & 1 vi tri ndo do.

Pong co bude khong can bd phan hdi tiép, trir khi s dung trong cac tmg dung c6 do
tin cy rat cao.

Dbong co budce s€ bi léch khi moment gilr bi vuot hodc khi no ting tdc qua nhanh. Khi
dong co bi léch nd s€ quay mot goc nao d6 khong xac dinh tur vi tri hién tai, mudn xac
dinh gi tri nay can c6 hé théng hdi tiép vi tri.
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CHUONG 5: THIET KE CHUONG TRINH THEO LUU PO

Topics:
* Describing process control using flowcharts
» Conversion of flowcharts to ladder logic
Objectives:
* Ba able to describe a process with a flowchart.
* Be able to convert a flowchart to ladder logic.

5.1 GIOI THIEU.

Mot qua trinh c6 cac bude xir Iy tuan tu s& thich hop khi st dung lwu d6 dé thiét ké
chuong trinh. Cac budc trong luu db duoc thuc hién theo mot trinh ty don gian. cac ky
hiéu dung trong luu d6 bao gém:

h start/S
( ) Start/Stop

Operation

Decision

/ / ve
E j Disk/Storage

Subroutine

Hinh 5.1: Ky hiéu ding trong lwu do

Céac khdi duge nbi voi nhau béng cAc mili tén nham chi ra cic budc thuc hién tuan tu.
Céac khdi khac nhau dién ta cac 1énh khac nhau.

Chuong trinh PLC ludn bat dau bang khéi Start va it khi str dung khdi Stop vi chuong
trinh luon chay lién tuc.

Hinh 5.2 md ta lwu dd cta hé théng diéu khién mét bon nudc.
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7 X
I\_ START _ /,'

Y

Open outlet valve
Close imlet valve

start button pushed?

Open 1nlet valve

Close outlet valve

<\ yes

Open outlet valve

Is tank full? Y Close mlet valve

- S
< stop button pushed? —
- — ~
~ - yes

Hinh 5.2: Luu dé diéu khién bon nwéc

Khi nhan nut Start, bdn bat dau cho nudc vao va tit dudng chay ra.

Khi bon day nuéc, hodc nhan nit Stop s& md duong chay ra va dong duong chay vao.
Trong lwu d6, qua trinh bat dau tir trén cung. Dau tién 1 mé van ngd ra va dong van
ngd vao. Tiép theo, khdi Decision s& chd xem c6 niit nao duge nhan khong, Néu c6 nut
duoc nhin, theo nhanh Yes s& mé van vao va dong van ra. Tiép theo dén mot vong
gom hai khéi Decision dé cho dén khi bon diy hodc nhan nit Stop. Néu mot trong hai
truong hop xdy ra thi dong van vao va md van ra. Va hé thong s& quay lai chd nut Start
nhan lan nita. Khi vAn hanh, chuong trinh s& luén chay nén chi can khoi Start.
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PHUONG PHAP CHUNG PE XAY DUNG LUU PO:

- Hiéu qua trinh hoat dong cua h¢ théng.

- Xac dinh céac hoat dong chinh, v&€ thanh céc khéi.

- Xac dinh tudn ty van hanh, vé brling cac miii tén.

- Khi tuan tu nay thay d6i thi sir dung cac khdi Decision dé r& nhanh.

Mai luu dd s& duoc viét thanh mot chuong trinh LAD. C6 2 k¥ thuat co ban dugc st
dung cho vi¢c nay:

- St dung cac khdi ma logic bac thang.

- St dung logic bac thang thong thuong.

5.2 PHUONG PHAP BLOCK LOGIC.
Budc dau tién cua phuong phap nay la dat tén cac khéi trong lwu d, nhu hinh 5.3. Mdi

budc da dugc danh dau s€ dug chuyen thanh chuong trinh logic bac thang.
BUOC 1: PAT TEN CAC KHOI TRONG LUU PO
TN
( START /"
F1 f
Open outlet valve
Close inlet valve

- ",

F 2 ,f'/ H“"-..
" T
Yol Boay no
~  start button pushed? ™~ |
- ,.f'f
S -
S o

Open 1inlet valve
Close outlet valve

-
F6
—~ \H‘“' &
F_-L/ i i ,,\‘\x yes Open outlet valve
- Is tank full” ~
< r’/>—r.- Close mlet valve
~— o~
"‘-\_\_\-_ -
e ‘ /_,—
. £’ﬂ0
< -
F5 P - ”“-..H
(://;';op button pushed? =~
N —~ yes
Hﬁ_"“\-.____ - /"
T/no

Hinh 5.3: Dit tén cdc khoi trong luu do.
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M&i khéi trong luu dd duoc chuyén thanh mot khdi cua logic bac thang. Pé thuc hién
viéc nay ta st dung lénh MCR (Master Control Relay). Lénh nay dugc trinh bay ¢ hinh
5.4, bao gé)m mot cdp ngd ra MCR.

Néu dong MCR dau tién trong 1énh nay ding thi cac logic bac thang trong cac dong
tiép theo s& duoc quét binh thuong cho dén 1énh MCR thir hai.

Néu dong MCR dau sai thi cac dong logic bac thang tiép theo s& tit. Néu trong khoi
MCR c¢6 st dung mot ngd ra binh thuong thi né ciing bi tit, nén ta phai st dung céc
1énh chét d6i voi phuwong phap nay.

Note: We will use MCR instructions to implement some of the state based programs.
This allows us to switch off part of the ladder logic. The one significant note to
remember is that any normal outputs (not latches and timers) will be FORCED
OFF. Unless this is what you want, put the normal outputs outside MCR blocks.

I I MCR N\
\\'I
If A is true then the MCR will cause the laﬂlder in between

to be executed. If A 15 false the outputs are forced off.

aa?

MCR

Hinh 5.4: Lénh MCR

BUOC 2: VIET LOGIC BAC THANG PE PLC O TRANG THAI PAU TIEN
Nhu hinh 5.5.
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STEP 2: Write ladder logic to force the PLC into the first state

first scan

l {/i"\} F1

|| N/
/U"\; F2
Yo

/['J' \ F3
L

BV
./

U- ‘\! F5
_J

/I’J i \. F6

Hinh 5.5: Dt logic bic thang véo trang thdi dau tién

BUOC 3: VIET LOGIC BAC THANG CHO CAC HAM TRONG LUU PO
STEP 3: Write ladder logic for each function in the flowchart

./

(/L-\‘ outlet

N/
/7N inlet

(U )

N

2 F2
1)

N/
(MR
N
Hinh 5.6: Logic bdc thang cho buoc F1.
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F2

start /TJ \\ £>
L
L'\_ F3

Hinh 5.7: Logic bdc thang cho buéc F2 va F3.
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F4
| | / M&
8 /
%
ank full N
t [}l e
(1 \F
ank full -
t o=
N /1 O\ F
.
F5
| 5
%
\
stop -
o (1) Fo
™ ./
stop =
./L “\ F4
./
(MR
L
Hinh 5.8: Logic bdc thang cho buoc F4 va F5
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2
2

outlet

inlet

||

Q) ()

J '\_,_,/ \__ L

T
(=)

e Q)

N/
r:

(g)
&

Hinh 5.8: Logic bdc thang cho budc F6

5.3 PHUONG PHAP SEQUENCE BIT.

Ta thuong chon cach diéu khién khong st dung 1énh MCR . Luu dd trong cac vi du
trude o thé duoc thue hién theo cach khac nhu sau:

Budéc dau tién dugc vé trén hinh 5.9.
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( START \I

F1 ; T1

Open outlet valve
Close nlet valve

start button pushed?

Open 1nlet valve
Close outlet valve

F6

Open outlet valve
Close mlet valve

stop button pushed?
yes

Hinh 5.9: Dit tén cdc khoi va miii tén cho lwu do.

Poan chuong trinh logic bac thang dau tién dwgc cho trén hinh 5.10.
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" N
oL

F1
T
(Om

F6

EF2 start

~
\\

F2 start
i
()™

F3 )
7 ]
\_} T4

E>5 stop

F5 . full -

"\\- :'k_ j TS5

F4 full )
p
(T8

E>5 . stop

"V\\

Hinh 5.10: Logic chuyén doi.

Logic béac thang trong hinh 5.11 s& kich hoat mét ham hodc chuyén t6i ham tiép theo.
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F1 T2

| | |

|| “Ne (OH
Tl

]
F2 T3

| | ~ -

1] NS (OF
T2

!
F3 T4

| | | Y

1| ~Ne ()

N T3

| |
F4 | T3 T6

| | ~ | | £ Ft

1| NS N ( )Fe
T4

!
F5 T4 T6

| | | | O\ F5

1 “Ne N (P
TS5

]
Fé6 T2

| | ~ 7

1 NS O
T6

| |

[ |
F1 .

| | 4

| | \-;I outlet
F2

| |

|

] F6

|
F3 -

| | '

|| ) imnlet
F4

| |

|

[ F5

1

Hinh 5.11: Ham logic bdc thang va Cdc ngo ra.
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CHUONG 6:

PLC S7-200

6.1 CAU TRUC PHAN CUNG.

6.1.1 Pic diém chung.

http://www.hcmute.edu.vn

S7-200 1a thiét bi diéu khién logic lap trinh loai nhé cua hing Siemens (Ptrc), cd ciu
trac theo kiéu module va c6 cac module mé rong. Cac module nay dwoc st dung cho
nhiéu Gmg dung Iap trinh khac nhau.
Hinh dang bén ngoai ctia PLC S7-200 dugc mo6 ta nhu hinh 6.1.

Status LEDs

el =

Cartridge

Communication
Port

!

~+—— Top terminal door

<+—— Bottom terminal door

Power terminal
QOutput terminal

Front access door
Mode switch
Potentiometer
Expansion /O connection

Input teminal
Sensor power

Hinh 6.1: B diéu khién lgp trinh S7-200

Dic diém va thong sd cia cac loai PLC S7-200 khac nhau duge gidi thiéu trong bang

sau:

Pac trung CPU 221 CPU 222 CPU 224 CPU 226
Kich thudc(mm) 90x80x62 90x80x62 120.5x80x62 190x80X62
B6 nhé chuong trinh 2048 words | 2048words | 4096words 4096words
B0 nh¢ dir liéu 1024 words | 1024words | 2560words 2560words
Cong logic vao 6 8 14 24
Cong logic ra 4 6 10 16
Modul m¢ rong None 2 7 7
Digital I/O cuc dai 128/128 128/128 128/128 128/128
Analog I/O cuc dai None 16In/160ut | 32In/320ut 32In/320ut
Bo dém (Counter) 256 256 256 256
B0 dinh thi (Timer) 256 256 256 256
Tdc d6 thuc thi 1énh 0.37us 0.37us 0.37us 0.37us
Kha nang luu trir khi mat dién | 50 gio 50 gio 190 gio 190 gio

6.1.2 Cac den bao.

- SF (System Failure): Pén do SF bdo hi¢u hé théng bi hong.

- RUN: Béen xanh RUN chi dinh PLC dang & ché @6 lam viéc va thuc hién chuong
trinh dugc nap vao trong may.

- STOP: Pén vang STOP chi dinh rang PLC dang & ché d6 ding chuong trinh.

6.1.3 Cac ngo vao.

- Kiéu dau vao IEC 1131-2 hoic SIMATIC.

- Dién ap mirc logic 1: 15-30VDC, dong nho nhat 4mA; 35VDC & thoi gian tirc thoi

500ms.
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- Trang thai muc logic 1 chuan: 24 VDC, 7mA.

- Trang thai mic logic 0: Téida 5 VDC, 1mA.

- Pap ung thoi gian 16n nhat ¢ cac chan 10.0 dén 11.5: ¢6 thé chinh tir 0,2 dén 8,7ms.
Thoi gian mac dinh 0,2ms.

- Sucéachly vé quang 500VAC.

6.1.4 Cac ngo ra.

- Kiéu du ra: Relay hodc Transistor cap dong dién.

- Dién 4p muc 1: 24.4 dén 28.8VDC.

- Dong tai toi da: 2A/ diém; 8A/common.

- Qué dong: 7A va1i contact dong.

- Dién tro cach ly: nho nhat 100 MQ.

- Thoi gian chuyén mach: t6i da 10ms.

- Thoi gian st dung: 10.000.000 1an v&i cong tic co khi; 100.000 1an véi toe do tai.
- Dién tro cong tac: toi da 200 mQ.

- Ché do bao vé ngz“'ln mach: khong co.

6.1.5 Ngudn cung cép.

- Dién ap ngudn cung cap: 20.4 dén 24.8VDC

- Dong vao max load: 900mA tai 24VDC

- Cach ly dién ngd vao: khong c6

- Thoi gian duy tri khi mat ngudn: 10ms & 24 VDC
- Cau chi bén trong: 2A, 250V

6.1.6 Ché dd1am viéc.

PLC c6 3 ché do lam viéc:

- RUN: cho phep PLC thyc hién chuong trinh tir b nhd, PLC s& chuyén tir RUN
sang STOP néu trong may c6 sy c¢6 hodc trong chuong trinh gap lénh STOP.

- STOP: cudng buc PLC ding chuong trinh dang chay va chuyén sang ché do
STOP.

- TERM: cho phép may lap trinh ty quyét dinh ché do hoat dong cho PLC & ché do
RUN hodc STOP.

6.1.7 Cong truyen thong.

S7-200 sur dung cong truyen thong ndi tiép RS485 voi dau ndi 9 chan dé phuc vu cho
viéc ghép ndi véi thiét bi lap trinh hodc véi cc tram PLC khac. Toc do truyen cho
may lap trinh kiéu PPI (Point to Point Interface) 1a 9600 bauds. Tdc d6 truyén ciia PLC
theo kiéu ty do 1a 300 +38.400 bauds.

So dd chan cong truyén thong vé trén hinh 6.2.
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Nguon cap 24 VDC 120mA max
Tin hi¢n B RS485 (RxD/TxD-)
Chon lyra cach giao tiép
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Chén Chirc nang

Pin § Pin 1 1 GND

2 24 VDC
(‘e0eed )/ 3 Tin hiéu A cua RS485 ( RxD/TxD+)
\eeee / 4 RTS ( theo mirc TTL)

5 GND

Pin 9 Fin6 6 +5 VDC
7
8
9

Hinh 6.2: So' dé chén ciia cong truyén thong

Pé ghep S7-200 voi cac may tinh PC qua cong RS-232 can c6 cap ndi PC/PPI v6i bo
chuyén doi tir RS232 sang RS485, theo hinh v& 6.3.

PCIPPI Cable

Hinh 6.3: Ghép noi S7-200 véi mdy tinh qua cong RS232

6.1.8 Cac module mé rong.

C6 thé mé rong ngd vao/ra ciia PLC bang cach ghép ndi thém vao PLC cac module mo
rong vé phia bén phai cia CPU. CPU 224 c6 thé ghép nhiéu nhit 7 module theo bang
6.1.

Cac module mé rong Digital hay Analog déu chiém chd trong bd dém, twong tng voi
s6 dau vao/ ra clia cac module.

Cac module 5 va 6 dung dé két ndi mang Profibus va AS-Interface.
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Module 0 Module 1 Module 2 Module 3 Module 4

Process-image L'Q register assigned to physical I'O:

00 Q0.0 RO Q0 13.0 ATWO AQWO | Q3.0 ATWS AQW4
01 Q0.1 21 Q2l 13.1 ATW? Q3.1 ATW10
102 Q02 22 Q22 13.2 ATW4 Q3.2 ATW12
03 Q03 23 Q23 133 ATWS Q33 ATW14
104 Q04 134 Q34

105 Q05 3.5 Q3.3

06 Q0.6 136 Q3.6

107 Q0.7 13.7 Q3.7

110 QLo

1 Qll

1.2

113

114

115

Bang 2. 1: Dinh dia chi cho cac module mo rong

6.2 NGUYEN LY HOAT PONG.

6.2.1 Don vi xir ly trung tam CPU.

CPU diéu khién cac hoat dong bén trong PLC. B9 xir Iy sé& doc va kiém tra chuong
trinh dugc chura trong bo nhd, sau dé s€ thuc hién tuan tu tung Iénh trong chuong trinh,
két qua lam dong hay ngat cac ngd ra. Céc trang thai ngd ra dy dugc dua dén tac dong
cac thiét bj bén ngoai. Toan bd cac hoat dong nay déu phu thudc vao chuong trinh didu
khién dugc Iuu trit trong bd nh.

6.2.2 Heé thong BUS.

Hé thdng Bus 1 tuyén truyén tin hiéu, hé théng gdm nhiéu dudng tin hiéu song song:

- Address Bus: Bus dia chi dung dé truyén dia chi dén cac Module khac nhau.

- Data Bus: Bus dung dé truyén dit liéu.

- Control Bus: Bus diéu khién dung dé truyén cac tin hiéu dinh thoi va diéu khién
déng bo cac hoat dong trong PLC

Trong PLC dit liéu dugc trao doi gitra bd vi xir Iy va cac module vao ra thong qua Data

Bus. Address Bus va Data Bus gdm 8 duong, ¢ cung thdi diém cho phép truyén dong

thoi 8 bit ciia 1 byte, con goi 1a truyén song song 8 bit.

Néu mot module vao nhan duge dia chi cua no trén Address Bus, né sé chuyén tit ca

trang thai ngd vao cua no6 vao Data Bus. Néu mét dia chi byte cua 8 ngd ra xuat hién

trén Address Bus, modul ra tuong img s€ nhan dugc dir licu tir Data bus. Control Bus

s& chuyén cac tin hiéu diéu khién vao chu trinh hoat dong cua PLC.

Céc dia chi va dit liéu dugc chuyén 1én cac Bus twong tmg trong thoi gian han ché.

Hé théng Bus s& lam nhiém vu trao dbi thong tin gitta CPU, b0 nhé va I/O. Bén canh

d6, CPU duoc cung cap mot xung Clock co tan sd tir 1+8 MHZ. Xung ndy quyét dinh

tdc do hoat dong cua PLC va cung cép cac yéu t6 vé dinh thoi, déng ho cua hé théng.
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6.2.3 B¢ nho.

PLC thuong stir dung bd nhé trong cac truong hop:

- Lam bo luu trir tam thoi cac bang trang thai 1/0.

- Lam bd dém trang thai cac chirc ning trong PLC nhu dinh thoi, dém, thanh ghi.

MBOi 1énh cia chuong trinh c6 mot vi tri riéng trong bo nhd, tat ca moi vi tri trong bd

nhé déu duoc danh sb, nhitng s6 nay chinh 1a dia chi trong bd nho .

bia chi cua tirng 6 nhé s€ duogc tro dén bdi mot bo dém dia chi & bén trong bd vi xu ly.

Bo vi xir Iy s& tang gia tri bo dém nay 1én mot trude khi xir Iy 1énh tiép theo. Vi mot

dia chi méi, noi dung cua 6 nhd twong Gmg s& xuit hién ¢ dau ra, qua trinh ndy duoc

goi la qua trinh doc.

B6 nhé bén trong PLC duoc tao boi cac vi mach ban dan, mdi vi mach nay c6 kha

nang chtra 2000 + 16000 dong Iénh, tuy loai vi mach. Trong PLC cac bd nhé nhu

RAM, EEPROM déu duoc sir dung.

- RAM (Random Access Memory ) c6 thé nap chuong trinh, thay d6i hay xoa b6 ndi
dung bt ky luc ndo. Noi dung cia RAM s& bi mat néu ngudn dién nudi bi mit . De
tranh tinh trang ndy cac PLC déu duoc trang bi mot pin kho, c6 kha nang cung cap
nang luong du trir cho RAM tir vai thang dén vai nim. Trong thuc t& RAM duoc
diung dé khoi tao va kiém tra chwong trinh. Khuynh huéng hién nay dung
CMOSRAM nho kha ning tiéu thu ning luong thap va tudi tho 1on.

- EEPROM (Electrically Eraseable Programmable Read Only Memory) 1a b nhé ma
nguoi su dung binh thuong chi co thé doc chir khong ghi n6i dung vao dugc. Noi
dung cuia EEPROM khong bi mat khi mat nguon, no dugc gin san trong may, da
dugc nha san xuit nap va chira hé diéu hanh san. Néu nguoi st dung khéng mudn
mé rong bd nhé thi chi ding EEPROM gan bén trong PLC.

- Ngoai ra PLC con cho phép gin thém bd nhé mé rong nhu RAM, EPROM & khe
Cartridge.

6.3 CAU TRUC BOQ NHO.

6.3.1 Phan chia by nhé.

Bd nho cua S7-200 dugc chia thanh 4 ving c6 mot tu di€n 1am nhi€ém vy duy tri dir

liéu trong mot khoang thoi gian nhat dinh khi mat nguén. Bo nhé S7-200 ¢o tinh ning

dong cao, co thé doc ghi dugc trong toan ving, ngoai trir cac bit nhd dac bi¢t SM

(Special memory) chi c6 thé truy nhiap dé doc. Hinh v& 6.4 mo ta bd nhd trong va

ngoai ciia PLC, bao gom:

- Vung chuong trinh: mién bo nhé duge st dung dé luu trit cac 1énh chuong trinh.

- Vung tham sb: mién luu trir cac tham sé nhu tir khoa, dia chi tram,... cling giéng
nhu ving chuong trinh.

- Vung dit liéu: dugc sir dung dé cit cac dit liéu cua chuong trinh bao gdm céac két
qua cac phép tinh, bd dém truyén thong. ..

- Vung ddi tuong: Timer, counter, bd dém téc d6 cao va cac céng vao/ra tuong tu
duogc dit trong vung nhé cudi cung.

Ving nhé dit liéu va ving nhé dbi tugng c6 ¥ nghia quan trong trong viée thuc hién

mot chuong trinh.

TRANG-50

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

DIEU KHIEN LAP TRINH 1
/_J\ EEPROM Mién nhé ngoai
Chuong trinh Chuong trinh [ ;/ Chuong trinh \
< > < > N~
< > C > N~
3 < ~—
Vung dbi tuong
¥|—_/

Hinh 6.4: Phdn chia b nho cua PLC S7-200

6.3.2 Vung dir liéu.

Vung dir liéu 14 mot mién nhd dong. N6 c6 thé duoc truy cap theo timg bit, timg byte,
ting tir don, hodc theo timg tir kép va duoc sir dung 1am mién luu trit dir liéu cho céc
thuat toan, ham truyén thong, lap bang, ham dich chuyén, xoay vong thanh ghi, con tro
dia chi,...

Ghi cac dit liéu kiéu bang bi han ché rat nhiéu vi cac dir liéu nay thudng chi duogc sir
dung theo nhitng muc dich nhét dinh.

Vung dit liéu lai duoc chia thanh nhimg mién nhé nhé véi cac cong dung khac nhau.
Chung dugc ky hiéu bang cac chit cai dau cua tén tiéng Anh, dic trung cho cong dung
riéng cua ching nhu sau:

- V: Variable memory

[: Input image register

O: Output image register

M: Internal memory bits

SM: Special memory bits

6.3.3 Vung ddi twong.

Ving dbi tuong duogc st dung dé Iuu trir dit liéu cho cac dbi tuong 1ap trinh nhu cac
gia tri trc thoi, gia tri dat trude ctia bd dém Counter, bo dinh thoi Timer. Di liéu kiéu
ddi tuong bao gff)m cac Timer, Counter, cac bd dém tdc do cao, bd dém vao/ra tuong tu
va cac thanh ghi Accumulator(AC).

Kiéu dit liéu dbi trong bi han ché rit nhidu vi cac dir liéu kiéu ddi twong chi duoc ghi
theo muc dich can st dung d6i twong do.

Phan chia ving nhé va céc toan hang tuong ing cho ting loai PLC cho ¢ bang 6.2:

Ving nhé CPU 221 CPU 222 CPU 224 CPU 226
\% V0.0-V2047.7 V0.0-V2047.7 V0.0+V5119.7 | V0.0+V5119.7
[ 10.0+115.7 10.0+115.7 10.0+115.7 10.0+115.7
Ving Q Q0.0+Q15.7 Q0.0+15.7 Q0.0+Q15.7 Q0.0+Q15.7
dir M MO0.0+M31.7 MO0.0+M31.7 MO0.0+M31.7 MO0.0+M31.7
ligu SM SMO0.0+SM179.7 SM0.0+-SM179.7  |SMO0.0-SM179.7 | SM0.0+SM179.7
S S0.0+S31.7 S0.0+S31.7 S0.0+S31.7 S0.0-S31.7
L L0.0+163.7 10.0+L163.7 L0.0+63.7 L0.0+163.7
Ving Timer T0+T255 T0+T255 T0+T255 T0+T255
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ddi Counter C0+C255 C0+C255 C0+C255 C0+C255
tuong | Analog inputs None ATWO0+-ATW30 ATWO+-ATW62 | AIWO0-AIW62
Analog outputs None AQWO0+AQW30 AQWO+AQW62 | AQWO0+-AQW62
Thanh nghi ACO0+AC3 ACO0+AC3 ACO0+AC3 ACO0+AC3
ACC
Bo dém toc d6 | HCO,HC3,HC4,HC5 | HCO0,HC3,HC4,HC5 HC0-+-HC5 HCO0-+-HC5
cao
Bang 6.2: Phan chia vang nho va toan hang PLC S7-200
6.3.4 Phwong thirc truy cap by nhé.
- Truy cap theo bit: tén miéq(+) dia chi byte (+) e (+) chi sd bit. i
- Truy cép theo byte: tén mién (+) B (+) dia chi cua byte trong mién.
- Truy cap theo tir: tén mién (+) W (+) dia chi byte cao cua tur trong mién.
- Truy cap theo tir kép: tén mién (+) D (+) dia chi byte cao ctia tir trong mién.
Access CPU 221 CPU 222 CPU 224 CPU 226
Method
Bit access V0.0+V2047.7 V0.0+V2047.7 V0.0+V5119.7 V0.0+V5119.7
(byte.bit) 10.0+15.7 10.0+115.7 10.0+115.7 10.0+115.7
Q0.0+15.7 Q0.0+Q15.7 Q0.0:Q15.7 Q0.0+Q15.7
MO0.0+M31.7 MO0.0+M31.7 MO0.0+M31.7 MO0.0+-M31.7
SM0.0+SM179.7 SM0.0+SM179.7 SM0.0+SM179.7 SMO0.0+SM179.7
S0.0+-S31.7 S0.0+S31.7 S0.0+S31.7 S0.0+S31.7
TO+T255 TO0+T255 TO+T255 TO+T255
C0+C255 C0+C255 C0+C255 C0+C255
L0.0+163.7 10.0+L63.7 L0.0+163.7 10.0+L63.7
Byte access | VB0+VB2047 VB0+VB2047 VB0+VB5119 VB0+VB5119
IBO+IB15 IBO+IB15 1BO+IB15 IBO+IB15
QB0+QBI15 QB0+QBI15 QB0+QBI15 QB0+QBI15
MB0+MB31 MB0+MB31 MB0+MB31 MB0+MB31
SMB0+SMB179 SMBO0-+-SMB179 SMB0+SMB179 SMB0-+-SMB179
ACO0+AC3 AC0+AC3 ACO0+AC3 ACO0+AC3
SB0+SB31 SB0+SB31 SB0+SB31 SB0+SB31
LB0+LB63 LB0+LB63 LB0+LB63 LB0+LB63
Constant Constant Constant Constant
Word VWO0+-VW2046 VWO0+-VW2046 VWO0+-VW5118 VWO0+VW5118
access TO+T255 TO+T255 TO+T255 TO+T255
C0+C255 C0+C255 C0+C255 C0+C255
IW0+-1W14 IW0+1W14 IW0+-1W14 IW0+1W14
QW0-QW14 QW0:QW14 QW0-QW14 QWO0:QW14
MW0+-MW30 MW0-MW30 MW0+-MW30 MW0-MW30
SMW0+-SMW178 SMW0+-SMW178 SMW0+-SMW178 SMW0+-SMW178
ACO0+AC3 ACO0+AC3 ACO0+AC3 ACO0+AC3
ATWO0+ATW30 AIW0+-ATW62 AIW0+-AIW62
AQWO0:AQW30 | AQWO0:AQW62 | AQWO0:-AQW62
LWO0--LW62 LWO0+LW62 LWO0-LW62 LWO0+LW62
SWO0-+SW30 SWO0=SW30 SWO0+SW30 SWO0=SW30
Constant Constant Constant Constant
Double VD0+VD2044 VD0+VD2044 VD0+VD5116 VDO0+VD5116
word IDO+ID12 IDO+ID12 IDO+ID12 IDO+ID12
access QD0:QDI12 QD0:QDI12 QD0:QDI12 QD0:QDI12
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MD0+MD28 MDO0-MD28 MDO0-MD28 MDO0-MD28
SMD0+SMD176 | SMD0+SMD176 | SMD0+SMD176 | SMDO0+SMD176
AC0+AC3 AC0+AC3 AC0+AC3 AC0+AC3
HCO0,3.4,5 HCO0,3.,4,5 HCO0+HC5 HCO0+HCS
SD0=SD28 SD0+SD28 SD0+SD28 SD0+SD28
LD0+LD60 LD0+LD60 LD0+LD60 LD0+LD60
Constant Constant Constant Constant

Bang 6.3: Phwong phap truy cdp vang nho PLC S7-200

6.4 PHUONG PHAP LAP TRINH.

6.4.1 Quan h¢ giira chwong trinh va cac Ngo vao/ra.

Hoat dong co ban ctia PLC bao gdbm céc budc:

- CPU doc trang thai cac ngd vao.

- Thuc hién chuong trinh logic chtra trong b nhd.

- CPU xuét dit liéu dén ngd ra.

Chuong trinh ciia PLC bao gdm mét ddy céac tap 1énh. PLC S7-200 thyc hién chuong
trinh bat dau tir 1énh 1ap trinh dau tién va két thac & 1énh 1ap trinh cudi trong mot vong
quét.

Quan h¢ gitta chuong trinh PLC va cac ngd vao, ngd ra nhu hinh 6.5.

Cpn_Dm_FE Cls_Dm_FB A_Mir_Fbk E_Siop_On Dram_Sol
| | ¢
! T }t vt ()
Dra H_SET
57-200 CPU \x e
Cufput Y et
Area D‘/ =  Output g
. ]
Input o Crain Salencid
Ares b" Input -
[ ] o Y o
[ S-S R R -
Areas of Memory
inthe CPU QQ% o % Operator Station
Q c

Hinh 6.5: Quan hé giira chwong trinh va cdc ngo vao/ra PLC

6.4.2 Khai niém vé ngon ngir 1p trinh.

Cac CPU S7-200 c6 nhiéu loai 1énh khac nhau cho phép ta giai quyét nhiéu cong viée
te dong hoa. Co6 2 tdp I€nh co ban trong CPU S7-200: SIMATIC va IEC1131-3.
Phan mém lap trinh cho PLC trén may tinh ciing cho phép ta lap trinh bing cac loai
Iénh nay.

C6 2 van dé ta can quan tdm khi viét chuong trinh cho PLC:

- Chon loai tap 1énh nao: SIMATIC hay [EC1131-3

- Chon ngon ngtr 1ap trinh nao: LAD, STL hay FBD

Quan h¢ gitra tap 1énh va ngdn ngir lap trinh cho ¢ bang 6.4.
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SIMATIC Instruction Set IEC 1131-3 Instruction Set
Statement List (STL) Editor STL not available
Ladder Logic (LAD) Editor Ladder Logic (LAD) Editor
Function Block Diagram (FBD) Editar Function Block Diagram (FBD) Editor

Bang 6.4: Quan hé giita Tap lénh va Ngon ngit ldp trinh

6.4.3 Ngon ngir 1ap trinh STL (Statement List)

Soan thao chuong trinh theo phuong phap STL cho phép ta viét chuong trinh diéu
khién bang cac 1énh goi nhd. No6i chung soan thao bang STL phu hop cho nguoi co
kinh nghiém lap trinh va da quen v&i1 PLC cling nhu cach 1ap trinh logic.

Soan thao bang ngdn ngir STL ciing cho phép ta tao ra cac chuwong trinh ma cic ngdn
ngt LAD va FBD khong thuc hi¢én dugc. Vi STL la cach 1ap trinh theo ngon ngit tu
nhién ctua CPU, trong khi cac phuong phap khac 13 lap trinh dd hoa.

Mot chuong trinh vi du theo ngdn ngtt STL nhu sau:

STL
NETWORK
- LD I10.0
' — LD I0.1
LD 12.0
80 < 81< 82
9 STl 12.1
~ OLD
N——ALD
= Q5.0

Chuong trinh nay tuong ty nhu 1ap trinh bang ngbén nglr Assembler. CPU thyc hién

chuong trinh bang cach chay cac lénh tur trén xudng dudi, roi lip lai.

PLC S7-200 st dung ngan xép logic dé giai quyet cac Iénh logic, xem hinh 6.6.

Ngon ngr LAD va FBD tu dong thém cac Iénh can thiét dé quan Iy hoat dong cua ngan

xep logic. Poi vo1ngdn ngit STL, ta phai thém vao cac lénh quan ly ngan xep.

Céc diém chinh can quan tdm khi chon ngdn ngit l4p trinh STL:

- STL thich hop cho nhiing nguoi lap trinh kinh nghiém.

- STL cho phép ta giai quyét cac diéu khién phirc tap ma LAD va FBD khéng thuc
hién duoc.

- STL chi thuc hién véi tap 1énh SIMATIC.

- Co thé chuyén tir chwong trinh STL sang LAD va FBD nhung nguoc lai thi sé& bi
gi61 han.
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Bits of the Logic Stack ) Stack 0 - First stack level, or top of the stack
S1 Stack 1 - Second stack level
§2 Stack 2 - Third stack level
S3 Stack 3 - Fourth stack level
S4 Stack 4 - Fifth stack level
S5 Stack 5 - Sixth stack level
S6 Stack6 - Seventh stack level
S7 Stack 7 - Eighth stack level
S8 Stack 8 - Ninth stack level
Load (LD) And (A) or (0)
Loads a new value (nv) onto the ANDs a new value (nv) with the ORs a new value (nv) with the initial
stack. initial value (iv) at the top of the value (iv) at the top of the stack.
Before Load After Load :t;l CK: 0+ S0 =0 + v
= = nv
VO N Before And  After And Befors Or After Or
L8 My E VO S0 v0 S0
V2 Y ivi ivi iv1 iv1
s iv2 iv2 w2 2
A N iv3 iv3 iv3 | iv3
!Vg Pl |V‘51 ivd ivd iv4 ivd
i 4 v iv5 V5 iv5
M S V6 iv6 iv6 V6
M3 N 7 V7 V7 V7
ivé is lost. v ive ivg ivg

Hinh 6.6: Ngdn xép logic ciia PLC S7-200

6.4.4 Ngon ngir 1ap trinh LAD (Ladder Loic)

Ngbn ngit LAD cho phép ta viét chuong trinh twong tw nhu mach tuong duong cia so
dd ndi day mach di¢n. Rét nhiéu nguoi 1ap trinh va cadc nhan vién k¥ thuét chon lya sir
dung phuong phéap nay.

Chuong trinh LAD cho phep CPU mé phong di chuyén ctia dong dién tir ngudn, qua
mot loat cac diéu kién ngd vao dé tac dong dén ngb ra.

Hinh 6.7 minh hoa chuong trinh LAD.

Network 1
10.0 I0.1 5.0
4 | | | g )
[ | . \
I2.0 I2.1
| | | |
| 1
Network 2
12.1 MOV _B SWAD
_{ %EN ENO EN ENO|L_

VB50—IN OUT [-AC0 ACO—IN

Hinh 6.7:Chwong trinh LAD cua PLC S§7-200
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Céc 1énh khac nhau dugc biéu dién bang cac ky hi¢u do hoa, gdm 3 dang co ban:
- Tiép diém: biu dién cac di€u kién logic ngd vao, nhu cac cong tac, nit nhan, trang
thai cua cam bién, ...

Tiép diém thuong mé —
Tiép diém thuong dong | /l

- Cudn day (coil): —( ) biéu dién cho két qua logic ngd ra, nhu dén, dong co, cudn
day cua relay, ...

- Hop (Box): 1a biéu twong mo ta cac ham khac nhau, n6 lam viéc khi c6 dong dién
chay dén hop. Nhimg dang ham thuong dugc biéu dién bang hop gom céac bo thoi
gian (Timer), bo dém (counter) va cac ham toan hoc. Cudn day va cac hop phai mic
dung chiéu dong dién.

- Mang LAD: La duong nbi cac phén tur thanh mot mach hoan chinh, di tir duong
nguén bén trai sang dudng nguén bén phai. Duong ngudn bén trai la day pha,
duong ngudn bén phai 1a day ‘trung tinh va ciing la duong tro vé ngudn cung cap.
Dong dién chay tir trai qua tiép diém dén dong cac cudn day hodc cac hop trd vé
bén phai ngubn

Céc van dé chinh can quan tam khi st dung ngdén ngir LAD:

- LAD thich hop cho nguoi moi bat dau lap trinh.

- Biéu dién d6 hoa d& hiéu va thong dung hon.

- LAD st dung dugc céc tap lénh SIMATIC va IEC1131-3.

- Ludn chuyén tir dang LAD sang STL.

6.4.5 Ngon ngir FBD (Function Block Diagram)

Ngon ngit FBD cho phép ta xem cac 1énh nhu 13 cac hop logic, twong tu nhu so d6
cong logic. Khong c6 cac tiép diém va cudn ddy, nhung s& co cac hop. Chuong trinh
logic s& duogc tao ra bang viéc két ndi cac hop, ngd ra 1énh nay sé tic dong dén ngd vao
1énh kia tao thanh chuong trinh diéu khién logic. Phuong phap két ndinay cho phép ta
giai quyét dugc nhiéu bai toan logic khac nhau.

Vi du minh hoa chuong trinh FBD trén hinh 6.8.

T33
13.14 AND oy ToN
VEO.D AC0— FT

Hinh 6.8:Chwong trinh FBD cua PLC S7-200
Céc van d& chinh can quan tim khi lap trinh FBD.

- FBD su dupg dgqc cac tap lén SIMATIC va IEC1131-3.
- Luon chuyén do6i tir chuong trinh FBD sang STL.
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CHUONG 7: TAP LENH S7 - 200

7.1 NHOM LENH VE TIEP PIEM.
7.1.1 Lénh Vao/Ra.
- LOAD (LD) :
Lénh LD nap gia tri logic ciia mot tiép dlem vao trong bit dau tién cia ngan xép, cac
gia tri con lai trong ngan xép bi day Iui xudng mot bit.
Toan hang gom 1, Q, M, SM, V, C, T.
o Dang LAD : tiép diém thuong mo 10.0 s& dong néu ngd vao PLC cé dia chi 0.0

tac dong.
0.0
|—< —

o Dang STL: LD 10.0

- LOAD NOT (LDN) :
Lénh LDN nap gid tri logic ciia mot tiép diém vao trong bit dau tién cua ngin xép, cac
gia tri con lai trong ngén xép bi day lui xudng mot bit.
Toan hang gom:1, Q,M, SM, V, C, T.
o Dang LAD : tiép diém thuong dong s& mo khingd vao PLC cé dia chi 10.0 tlc
dong.

0.0

/ |—

o Dang STL : LDN 10.0

- OUTPUT (&) :
Lénh sao chép noi dung cua bit dau tién trong ngin xép vao bit duoc chi dinh trong
1énh. Noi dung ngan xép khong bi thay doi.
Toan hang bao gdm : [,Q,M,SM,T,C (bit)
o Mo ta lénh OUTPUT bang LAD nhu sau
Néu tiép diém 10.0 dong thi cudn day Q0.0 s& dwoc cp dién (Iam cho ngd ra cua
PLC c6 dia chi Q0.0=1)

0.0 anao
|—1 | )

o Dang STL : Gia trj logic 10.0 duoc dua vao bit dau tién cia ngin xép, va bit ndy
duoc sao chép vao bit ngd ra Q0.0 .
LD 10.0
= Q0.0

ot
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=,

DU:
Lap trinh PLC diéu khién déo chiéu dong co.
So dd két noi PLC véi cac thiét bi :

-] ([ W}
1.1 i il
0 0.2 e
- o L =101 Kn
0.4 SI v s
0.5 P S
0.6 S 7 = 0.4
10.7 =05
n.o &
"1 i
n.z i
A n.a S .
n.4a (==
24 volt Do n s 220 Volt AC
- [ale- V] S -
- Lap trinh dang LAD : Chu thich :
0.0 0.1 0.2 300 . 2 .
- 7} | 7} |} { ) 10.0 : nt nhan dung

10.2 : nat nhin m& may thuan

o 10.3 : nut nhidn mé may nghich
Q0.0 : ngd ra ndi voi cudn day Kt.
| /| o () Q0.1 : ngd ra ndi voi cudn day Kn.

7.1.2 Lénh Ghi/ Xéa.
- SET(S):
Lénh dung dé dong cac diém lién tuc d3 duge chon trude. Trong LAD, logic ngd ra s&
diéu khién dong dong dién cic cudn day dau ra. Khi dong diéu khién dén cac cudn day
thi cac cudn day dong cac tiép diém. Trong STL, 1énh truyén trang thai bit du tién cua
ngan xép dén cac diém thlet ké. Néu bit nay c6 gia tri bang 1, cac lénh S s€ dong 1 tlep
diém hodc mot day cac tiép diém (gidi han tir 1 dén 255). Noi dung cua ngin xép
khong bi thay ddi béi cac Iénh nay.
o Dang LAD : khi tiép diém 10.0 dong lénh SET s& dong mot mang gdm n céc
tiép diém ké tir dia chi QO.0.
Toan hang bao gém I, Q, M, SM,T, C,V (bit)

0.0 0.0
| 7
| (s)

o Dang STL : ghi gia tri logic vao mdt mang gdm n bit tir dia chi Q0.0
LD 10.0
S Q0.0, 5
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- RESET (R):
Lénh dung dé ngét cac diém lién tuc duoc chon trudc. Trong LAD, logic ngo ra sé& diéu
khién ngit dong dién cac cudn diy dau ra. Khi dong diéu khién dén céc cudn day thi
cac cudn ddy mé cac tiép diém. Trong STL, Iénh truyén trang thai bit dau tién ctia ngin
xép dén cac diém thiét ké. Néu bit ndy co gid tri bang 1, cac 1énh R s& ngit 1 tiép diém
hoidc mot diy cac tiép diém (gidi han tir 1 dén 255). Noi dung ciia ngan xép khong bi
thay ddi boi cac 1énh nay.

o Dang LAD : ngit mot mang gdom 10 cac tiép diém ké tir tiép diém co dia chi

Q0.0. Toan hang bao gom I, Q, M, SM,T, C,V (bit)

0.0 Loo

——Cn )

1o

o Dang STL : x6a mot mang gom 10 bit ké tir dia chi Q0.0.
LD 10.0
R Q0.0, 10
7.1.3 Lénh Dai s6 Bool.
Céc lénh tiép diém dai sé Bool cho phép tao lap cac mach logic (khong c6 nh¢g). Trong
LAD cac Iénh nay dugc biéu dién thong qua cau trac mach, méic ndi tiép hay song
song céc tiép diém thuong dong hay céc tiép diém thuong mo.

AND (A) :
Dang LAD : Dang STL :

0.0 101 Q0.0 LD 10.0
| || ) A 101
= Q0.0

AND NOT(AN) :

¥ o

Dang LAD : Dang STL :
100 101 Qo0 LD 10.0
|—1 I | /| () AN 101
= Q0.0
- OR (0):
Dang LAD : Dang STL :
s 0o Q0.0 LD 10.0
— g 2 0 101
| 0. 1 — = Q0.0
- OR NOT (ON):
Dang LAD : Dang STL :
|D.|:|I {C!U-U) LD 10.0
ON 10.1
10.1
] s = Q0.0
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Vidu :
Viét chuong trinh diéu khién m¢é may dong co bang PLC.
Lap trinh LAD Ghi chu :
oo, 1o oo 10.0 : Nut nhétm dung
£ L ¢ ) 10.1:Nuatnhén mo
jmae Q0.0 : Cudn day KBT

L Q0.0 : Tiép diém duy tri

7.1.4 Lénh Tiép diém dicbiét.
- Tiep diém dao, tic dong canh xuong, tac dong canh lén :

—NoT— —IN p

C6 thé dung céc Iénh tiép diém dic biét dé phat hién sy chuyén tiép trang thai ctia xung
(suon xung) va dao lai trang thai cua dong cung cap (gia tri dinh cua ngin Xep) LAD
st dung cac tiép diém dic biét nay dé tac dong vao dong cung cap. Cac tiép diém dic
biét khong c6 toan hang riéng cua nén ta phai dat ching phia truée cuén day hoac hop
dau ra. Tiép diém chuyen tiép duong/am (céc 1énh suon trude va suon sau) co yéu cau
vé b nhd, bai vay dbi véi CPU 214 ¢6 thé sir dung nhiéu nhat 1a 256 Iénh.

Vi du minh hoa:

Dang LAD : Dang STL :
0.0 Qoo LD 10.0
— | | | { ) EU
= Q0.0
0.0 Q0. LD 10.0
— | | v | { ) ED
= Q0.1
0.0 Qo2 LD 10.0
| ——fvo——( ) NOT
= Q0.2

Biéu do thoi gian :
10.0

Q0.0 _l
Q0.2

Q.1 ’_‘
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- Tiép diém trong ving nhé dic biét :
o SMO.0 : Nguoc lai v6i SMO0.1, vong quét dau tién thi mo nhung tir vong quét
thir hai tr¢ di thi dong.
o SMO.1 : Vong quét dau tién tiép diém nay doéng, ké tir vong quét th hai thi mo
ra va gitt nguyén trong sudt qua trinh hoat dong.
o SM0.4: Tlep diém tao xung v&i nhip xung voi chu ky 1a 1 pht.
o SMO0.5: Tiép diém tao xung véi nhip xung véi chu ky 1a 1s

Vi DU:

Viét chuong tginh‘diéu khién dong co bang 1 nit nhan ON/OFF. Nhén lan 1 dong co
hoat dong, nhan lan 2 ficf)ng co dung. Khi bi qué tai relay nhi¢t thi dong co tu dong
dung, den Overload nhap nhay.

IF FE0Y AL
Fit 3 o

[
10.0 Q0.0 \t\ K

B A 20 4 @
]

OMNADFF
e

2ROV AC

|'r Zom 1 Com 2 o = RHM
+ L N
SOA0 MACH KET MO YOI PLE

S50 B3 MACH BONG LUC

Chuong trinh tham Khao:

Metwork 1 Metwark, Tithe
0.0 Mo oo
| | | | | | r
- 1 P - {35
M0 Q0.0
| | g
| /] {r)
1
Metwork 2
Qoo

7.2 NHOM LENH VE TIMER VA COUNTER.

7.2.1 Lénh Timer.

Timer 13 bo tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong diéu khién
thuong duoc goi 1a khau tré. Néu ky hiéu tin hiéu (logic) vao 1a x(t) va thoi gian tré tao
ra bang Timer 14 T thi tin hiéu d4u ra ctia Timer d6 s& 1a x(t— 1)

S7-200 c6 64 bo Timer (vdi CPU 212) hodc 128 Timer (voi CPU 214) dugc chia 1am 3
loai khac nhau:

- Timer dong cham khong c6 nhé (On-Delay Timer), ky hi¢u 1a TON.

- Timer m¢ cham khong nhé (Off —Delay Timer), ky hi¢u TOF.

- Timer dong cham c6 nhé (Retentive On-Delay Timer), ky hi€u TONR.
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Taoxx
TON

Duiﬁl Qnr

T
TONR

TOF

TON Txxx, PT

~~

TONR Txxx, PT

TOF Txxx\\oPT

v v IV [V
221 22 24 226

Ba loai Timer ctia S7-200 phan biét véi nhau & phan tng ciia né ddi voi trang thai
logic dau vio.

Ca hai Timer kiéu TON va TONR cung bat dau dém thoi gian ké tir thoi diém c6 suon
1én & tin hiéu dau vao, dau vao chuyén trang thai logic tir 0 1én 1, duoc goi la thoi gian
Timer duogc kich. Khi gia tri thot gian cua Timer 1on hon hoac bing gia tri dat trude thi
tiép diém cta Timer s& dong lai. Luc nay Timer van tiép tuc dém thoi gian cho dén gia
tri max.

Khi dau vao c6 gia tri logic bﬁng 0, TON ty dong reset con TONR thi khong. Timer
TON dugc ding dé tao thoi gian tré trong mot khoang thoi gian (mién lién thong), con
vO1 TONR thoi gian tré s& duoc tao ra trong nhidu khoang thoi gian khac nhau.

Timer TOF dung dé mé cham mot ngd ra sau thoi gian dit trude ndo do, ké tir khi
logic ngd vao chuyén tir 1 xuéng 0. Khi ngd vao Timer lén 1, tiép diém cua né dong
ngay lap tac va dat gia tri thoi gian bang 0. Khingd vao xudng 0, Timer s& dém thoi
gian cho dén gia tri dat trudc thi tiép diém Timer s& mo ra.

InputsiOutputs Operands Data Types
Txxx Constant WORD
IN (LAD) Power Flow BOOL
IN (FED) [LQ M, SM T C, WV S L, Power Flow BOOL
PT VWL WY QW MW, SW, SMW, LW, AW, T, C, AC, Constant, *VD, INT
*AC, "LD
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Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM

DIEU KHIEN LAP TRINH 1

Timer TON, TOF va TONR déu c6 3 loai v6i 3 d6 phan giai khac nhau, d6 phan giai
Ims, 10ms va 100ms. Thoi gian tré t duoc tao ra chinh 1a tich cua do phan giai ciia bd
Timer dugc chon va gia tri dat trudc cho Timer. Vi du Timer cé do phan giai 10ms va
gia tri dit trude 50 thi thoi gian tré 13 500ms.

D0 phan gidi cac loai Timer cua S7-200, loai CPU 214, duoc trinh bay trong bang
bén dudi.

Lénh Do phan giai Gia tri cuc dai | CPU 214
1 ms 32,767 s T32 va T96

TON, TOF | 10 ms 327,67 s T33 +T36, T97 + T100
100 ms 3276,7 s T37 +T63, T101 +~ T127
1 ms 32,767 s TO va T64

TONR 10 ms 327,67 s T1 + T4, T65 +~ T68
100 ms 3276,7 s T5+T31, T69 +~T95

Cu phap khai bao sur dung Timer nhu sau :

http://www.hcmute.edu.vn

LAD Mo ta Toan hang

TON-Txx | Khai bao Timer s6 hiéu xx lgiéu TON dé tao | Txx (word)
thoi gian tre tinh tr khi dau vao IN dugc | CPU214:32+63

IN Kich. Néu nhu gid tri dém titc thoi 16n hon | 96+127
- hoac béng gia tri dat trude PT thi T—b@t cogia | PT: VW, T, (word) C,
PT tri logic bang 1. ¢ thé reset Timer kiéu TON | IW, QW, MW, SMW,

béng lénh R hoac béng gid tri logic 0 tai dau C‘, IW,’
vao IN. hang s6

TONR-Txx | Khai bao Timer s6 hiéu xx }(iéu TONR dé | Txx (word)
tao thoi gian tré tinh tir khi dau vao IN dugc | CPU214:0+-31 64 95

IN kich. Néu nhu gia tri dém tic thoi 1on hon | PT: VW, T, (word)

hoic bang gia tri dit trude PT thi T-bit ¢ gia | C,IW,QW, MW,

| PT tri logic bang 1. Chi c6 thé reset Timer kiéu | SMW, AC, AIW,
TON bang lénh R cho T-bit. héng sb

Khi sir dung Timer TONR, gid tri dém ttc thoi dugce luu lai va khong bi thay ddi trong
khoang thoi gian khi tin hidu dau vao co logic 0. Gia tri cia T-bit khong dugc nhé ma
hoan toan phu thudc vao két qua so sanh gitra gia tri dém tirc thoi va gia tri dat trude.
Khi Reset mot by Timer, T-word va T-bit cua no déng thoi dugc x6a va cd gia tri
béng 0, nhu vay gia tri dém tac thoi duge dat vé 0 va tin hidu dau ra cling co trang thai
logic 0.
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Vidu: )
St dung Timer kiéu TON

LAD FED
‘ 2.0 713 T23
| | y  TON TON
‘ } I2.0 — TN
A PR +3 1 PT
STL

LD I2.0
TON T23, 3

Timing Diagram

I2.0 — I—I )
' " Maximum
value = 32767
7
/PT =3
T33 (current) ol
33 (bity —— 1
Vi du:
Str dung timer kiéu TONR
LAD FBD
| 12.1 T2 T2
| | 11y TONR TONR
| ] Iz.1 1IN
AR o BT +10—{ DT
STL
LD I2.1
TOWNE T2, 10
Timing Diagram
12.1 _|—|—1
! ' ; _+ 7 Maximum
' : | | value = 32767
: : JPT =10
T2 (current) i ;
T2 (bit) I
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Vi du: .
Str dung timer kiéu TOF

LAD FBD
‘ I0.0 T33 T33
‘ I I IN sl T0.0 - I ToF
1 dpT +3 7| BT
STL
LD I0.0
TOR T33, 3
Timing Diagram
10.0 ,—| E—
. PT=3 o PT=3"
T23 (current) /: ; :
T33 (bt RN '| '|
Vi DU MINH HQA:

Lap trinh logic cho PLC diéu khién day chuyén san xut gdm 3 dong co hoat dong theo
yéu cau sau :
- Nhan nat khoi dong cho dong co D1 chay, sau 5s cho phép van hanh 2.
- Nhan nut khoi dong cho dong co B2 chay dong thoi lic nay dong co D1
ngung, sau 10s thi cho phép van hanh dong co D3.
- Nhan nat khéi dong cho dong co B3 chay dong thdi dong co B2 ngimg.
- Nhén nit dimg thi bit ky dong co nao chay ciing phai ngimg.

So do két ndi PLC :

0.0
&0
0.2

0.2
0.4
0.5
0.8

0.7

&l .0
-

24 Volt DC

[ S

220 Valt AC
il |com =

&l
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7.2.2 Lénh Counter.

http://www.hcmute.edu.vn

Counter 13 bd dém thuc hién chirc nang dém suon xung, trong S7-200 cac bd dém

duoc chia lam 3 loai
(CTUD).

: bd dém 1én (CTU), bo dém xudng (CU) va bd dém 1én/xudng

L Cxxx
A
D —cy CTU
F
B R
D
== P‘i'}'
Caoex
—CcO CTIUD
— CD
—R
—| BV
Cacxx
— CD.. . CID
— LD
— BV
S }
T CTU Cxxx, PV
L CTUD Cxxx, PV
CTD Cxxx, PV
v IV IV [V
221 222 224 226

B6 dém 1én CTU dém s suon 1én cua tin hiéu logic dau vao, tire 1a dém sb lan
thay doi trang thai logic tir 0 1én 1 cta tin hiéu. S6 xung dém dugc ghi vao thanh
ghi 2 byte ctia bo dém, goi 1a thanh ghi C-word.Noi dung cua thanh ghi C-word,
goi 1a gia tri dém tirc thoi cia bo dém, ludn duogc so sanh voi gia tri dat trude cla
bd dém, duoc ky hiéu 1a PV. Khi gia tri dém tirc thoi bang hodc 16n hon gia tri dat
trudc nay thi by dém béo ra ngoai béng cach dat gia tri logic 1 vao mot bit dac biét
ctia nd, goi 1a C-bit. Truong hop gia tri dém tirc thoi nho hon gia tri dat trude thi
C-bit co gia tri logic la 0.

B dém 1én/xudng CTUD dém 1én khi gap suon lén cua xung vao cong dém lén,
ky hiéu la CU hodc bit thir 3 cia ngan x&p trong STL, va dém xubng khi gap suon
1én cua xung vao céng dém xudng, ky hiéu 1a CD trong LAD hoic bit thir 2 cua
ngan xép trong STL.

Khac véi cdc bo Timer, cac by dém CTU va CTUD déu c6 chan nbi voi tin hiéu
diéu khién x6a dé thuc hién viéc dit lai ché do ban dau (reset) cho bd dém, duoc
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ky hiéu bang chit cai R trong LAD, hay dugc qui dinh 13 trang thai logic cta bit
dau tién cta ngin xép trong STL. Bo dém duoc reset khi tin hiéu xoa nay c6 mic
logic 1 hodc khi 1énh R (reset) duoc thuc hién voi C-bit. Khi bo dém dugce reset, ca
C-word va C-bit déu co gia tri 0.

B6 dém 1én CTU c6 mién gia tri dém tirc thoi tir 0 dén 32.767. BO6 dém lén/xuéng
CTUD co mién gia tri dém tue thoi tir —32.768 dén 32.767.

- BO dém xuong CU dém xudng tir gia tri dat truoe khi co suon n tac dong vao
cong dém xudng. Khi gia tri dém bang 0 thi ding dém va tlep diém cua né s&
dong. Khi chan Load LD tac dong thi bd dém xudng s& mé tiép diém va nap gia tri
dat trudc vao.

LAD Mo ta Toan hang
CTU - Cxx Khai bao bd dém tién theo suon 1én cua | Cxx : (word)
CU. Khi gia tri dém tac thoi C-word Cxx | CPU 214 : 0 +47
— CU [6n hon hodc bang gia tri dit trude PV, C- 80 +127
bit (Cxx) c6 gia tri logic bang 1. B dém | PV(word) : VW, T,
— R duoc reset khi dau vao R c6 gia tr1 logic | C, IW, QW, MW,
bﬁng 1. BO dém ngung dém khi C-word SMVW, AC, AIW,
—1 PV Cxx dat duoc gia tri cuc dai. héng s6, *VD, *AC
CTD-Cxx Khai bdo bo dém tién/lui, dém tién theo | Cxx (word)
suon 1én cua CU, dém Iui theo suon 1én cta | CPU 214 : 48 +79
— CD. Khi gia tri dém tic thoi C-word Cxx
CU 16n hon hodc biang gia tri dit truéec PV, C- | PV(word) : VW, T,
bit (Cxx) c6 gia tri logic bang 1. B6 dém | C, IW, QW, MW,
—{ CD ngung dém tién khi C-word Cxx dat duoc | SMW, AC, AIW,
gia tri cuc dai 32.767 va ngimg dém i khi | hang sé,
— R C-word Cxx dat dugc gid tri cuc dai —| *VD, *AC
PV 32.768. CTUD reset khi ddu vao R cé gia
tri logic bang 1.
Vi du:

o Sir dung by dém CTU :

_|ID.IJI _ 40
: i LD 10.0
LD 10.1
1| R
' CTU C40,+5
+54 Py
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Gian d6 thoi gian :

RO (iir) ’—I_
o Sir dung by dém CTD:
LAD FBD
| 13.0 50 50
— cD CTD 13.0—cD cTD
11.0
i} LD
I1.0—LD
314 PV +3—FV
STL
LD 13.0 //Count Down Input
LD I1.0 //Load Input
CTD c50, 3
Timing Diagram
13.0 1L [ 1]
Down . . ' . : : : : i
o I S N R e
Load_{j : : ' . . / ! -
s I ' ' : : ' 3 X
2 : | ! : 2
! I [
C50 ML {
(current) 0 : . IL'_: P
CS{] I ' : JI I I : i
(bit) |« Co
s 4 1 7§ § @ &
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o Sir dung by dém CTUD :

LAD FBD
5. cd8 c48
| o7 CTUD CTUD
! I4.0 —{CU
13.
| cD I3.0 D
I|2 . 12.0 R
| E
+4 — PV
4— BV
STL
LD I4.0 //Count Up Input
LD I3.0 //Count Down Input
LD I2.0 //Reset Input
CTUD cdg, 4
Timing Diagram
I4.0 | | | ’ | | | |
Up 1 1 I : I 1 :
3.0 e S ) U [ S
Down ! ! ! | : ' : | '
! ! ! | | 1 1
I2.0 o I B
Reset | . | ' : ! ' : , '
I I I : B ! ! 15 !
o e la lar
1 I 3
ca8 o ‘.
(current) ! ! 0
C48 . g -
(bit) L L

7.3 NHOM LENH SO SANH.

Khi 1ap trinh, néu céac quyét dinh vé diéu khién dugc thuc hién dua trén két qua cua
viéc so sanh thi ¢6 thé sir dung lénh so sanh theo Byte, Word hay DWord ctia S7-200.
Nhitng 1énh so sanh thuong 1a: so sanh nhé hon hodc bang (<=); so sanh bang (= =) va
so sanh 16n hon hodc bang (>=).

Khi so sanh gi4 tri cia byte thi khong can phai dé ¥ dén dau cta toan hang, nguoc lai
khi so sanh cac tir hay tir kép v6i nhau thi phai dé y dén dau cua toan hang 1a bit cao
nhat trong tir hodc tir kép.

Trong STL nhiing I€nh so sanh thyc hién phép so sanh byte, Word hay DWord. Can ctr
vao kiéu so sanh (<=, = =, >=), két qua cua phép so sanh co gia tri bang 0 (neu diang)
hodc bang 1 (néu sai) nén né c6 thé duoc két hop cung cac lénh LD, A, O. Dé tao ra
dugc cac phép so sanh ma S7-200 khong c6 lénh so sanh tuong Umg (nhu so sanh
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khong bang nhau <>, so sanh nho hon <, hodc so sanh 16n hon >) ta c6 thé két hop
Iénh NOT v61 cac I€nh da co (= =, >=, <=)

D = Double Integer

LAD Mo ta Toan hang
nl n2 Tiép diém déng khi n1=n2
=Bf— B = byte nl, n2 (byte): VB, IB,
QB, MB, SMB, AC,
nl — |n_2 I = Integer = Word Const, *VD, *AC
nl n2

B = byte

R = Real
nl n2 Tiép diém dong khinl>=n2 | nl, n2 (word): VW, T,
>=B B = byte C, QW, MW, SMW,
AC, AIW, hang s0,
nl - n2 I = Integer = Word *VD, *AC
nl n2
—| >=D D = Double Integer
n n2
J} >=R R = Real
nl n2 Tiép diém déng khi n1<= n2

nl, n2(Dword) : VD,
ID, QD, MD, SMD,
AC, HC, hang s0,

n_]| = liz I = Integer = Word *VD, *AC
nl n2
—| <=D — D = Double Integer
nl n2
— <=R— R = Real
Vi du:

- Sir dung 1énh vé Timer va So sanh, Viét chuong trinh diéu khién dén giao thong
tai ngd 4 theo yéu cau: Xanh 4s, Vang Is, Do 5s. C6 2 nat nhan & ché do binh

thuong va uu tién.

- Thuyc hi¢n tuong tu voi lénh Counter.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

TRANG-70



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

7.4 NHOM LENH VE CONG LOGIC.

Ngoai nhirng Iénh ghep ndi tlep, song song va téng hop cac tiép diém thi tap 1énh cua
S7-200 con cung cép cac cong logic AND, OR, EXOR thyc hién dbi voi byte (8 bit
hay 8 tiép diém), word (16 bit hay 16 tiép diém) va double word (32 bit hay 32 tiép
diém). Sau ddy Ia chi tiét cua ting cong:

7.4.1 Lénh AND.

- Lénh AND byte :
Dang LAD : Dang STL:
WAND B
—EN ANDB VB0, VB1
YBO-IN 1
ve1qIN2Z _ OUTvEd

Y nghia:
Lénh thyc hién phép AND tung bit cta hai byte ngo vao IN1 va IN2, két qua duoc ghi
vao 1 byte & ngd ra OUT, dia chi ngd ra c6 thé gibng ngd vao.
Toan hang trong cau lIénh thudc mét trong cac ving dia chi sau :
IN1 : VB, T, C, 1B, QB, SMB, AC, const
IN2: VB, T, C, IB, QB, SMB, AC
Vi du:

VB10 |1 |0 |0 O |1 |1 (11O
AND

vB20 |0 (O | (1 (O |1 |1]1

Két qua
VB20 000 O[O |1 |10

- Lénh AND Word :

Dang LAD : Dang STL:
WAND W
—EN ANDW VW0, VW1
Wi ThT 1
W= TN 2 COUT o2

Y nghia :
Lénh thyc hién phép AND timg bit cia hai Word ngd vao IN1 va IN2, két qua duoc
ghi vao 1 Word ¢ ngd ra OUT, dia chi ngd ra c6 thé giéng ngd vao.
Toan hang trong cau l€nh thudc mdt trong cac ving dia chi sau
INT: VW, T, C, IW, QW, SMW, AC, const
IN2 : VW, T, C, IW, QW, SMW, AC
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Vidu :

VWIO0 1{Ooj1{0| 1f 1] 1|O[OjL|1|1{1]1/0]1
AND

VW12 110[ O[O 1{O[1|0]1]1[O]1|1|1/0]]1

Két qua

VW12 110{0[{O[1{0[1]0[O0]1]O]1|1|1/0]]1

- Lénh AND DWord :

Dang LAD : Dang STL:
WaND DW
—rN ANDD VDO, VD4
WDO4IN 1
[%Dq- IN2 OUT pypa

7.4.2 Lénh OR.

- Lénh OR byte :
Dang LAD : Dang STL:
WOR_B
—EN ORB VB0, VBI1
WROIM 1
VETINZ _ OUTVE]

Id

Y nghia :
Lénh thyc hién phép OR ting bit clia hai byte ngd vao IN1 va IN2, két qua duoc ghi
vao 1 byte 6 ngd ra OUT, dia chi ngd ra c6 thé gidng ngd vao.
Toéan hang trong cau Iénh thudoc mot trong cac vung dia chi sau
IN1:VB, T, C,IB, QB, SMB, AC, const
IN2 : VB, T, C, IB, QB, SMB, AC

Vi du:

vD1lo |1 |0 |0 (O |1 |1 |1]O
OR

vD20 |0 (0O (|1 |1 {0 (1 |1]1

Két qua

vD20 |1 |0 |1 |1 |1 1 }1]1
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-  Lénh OR word :
Dang LAD : Dang STL:
WOR W
——EN ORW VW0, VW2
WO IN 1
o IN2 OUT Fyaes?

- Lénh OR Double word :

Dang LAD : Dang STL:
WOR_DW
EN ORDW VDO, VD4
VDO IN 1
yhoaqIN2  OUT D4

7.5 NHOM LENH VE CAC PHEP TOAN LOGIC.
7.5.1 Lénh Cong.
Lénh cdng sé nguyén 16 bit :

Dang LAD : Dang STL:

ADD I
S +1 VWO, VW2

W= [N 1

Wz INZ  OUT [z

Y nghia :
Lénh thyc hién cong cac sb nguyén 16 bit IN1 va IN2 , két qua 1a s nguyén 16 bit
duoc ghi vao OUT, IN1 + IN2 = OUT, IN2 va OUT co6 thé cung dia chi, thudc cac
vung nh¢ sau

INL,LIN2: VW,T,C, IW, QW, MW, SMW, AC, AIW, const.

OUT: VW.,T ,C, IW, QW, MW, SMW, AC, AIW

7.5.2 Lénh Trur.
Lénh trir so nguyén 16 bit
Dang LAD : Dang STL :

SUB I
i +I VWO, VW2

WO TN |

Wi 2= TR 2, OUT a2
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4

Y nghia :
Lénh duoc thuc hién phép trir cac sd nguyén 16 bit IN1va IN2 , két qua 1a sb nguyén
16 bit va dugc ghi vao OUT, tic 1a : IN1 — IN2 = OUT, dia chi thudc cac ving nhé sau
IN1,IN2: VW, T.C,IW, QW, MW, SMW, AC, AIW, const.
OUT: VW.,T .C, IW, QW, MW, SMW, AC, AIW.

7.5.3 Lénh Nhan.
Nhan s0 nguyén 16 bit :

Dang LAD : Dang STL :
oy MUL VW0, VDO
WAD- [N 1

vwezIN2 — OUTvDo

Y nghia : ) )
Lénh thyc hién phép nhan 2 s6 nguyén 16bit IN1 va IN2. Két qua 32 bit chira trong tu
kép OUT (4 byte).

7.5.4 Lénh Chia.
Chia s0 nguyén 16 bit :
Dang LAD : Dang STL :

vy

N MOVW VW0, VW6

DIV VW2, VD4
WS- TN |

w2 N2 OUTDY

Id

Y nghia :

Lénh thuc hién phép chia sé nguyén 16 bit IN1 cho s6 nguyén 16 bit IN2. Két qua 32
bit chura trong tir kép OUT (4 byte) gom thuong s ghi trong mang 16 bit tir bit 0 d&én
bit 15 (tir thap) va phan du ciing 16 bit ghi trong mang tir bit 16 dén bit 31 (tir cao).
Trong Iénh nay c6 st dung cac bit nhé dac biét sau dé bao trang thai.

Két qua tinh | SM1.0 | SM1.1 | SM1.2 | SM1.3
=0 1

Bao tran 1

SO Am 1

Mau =0 1
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7.6 NHOM LENH DI CHUYEN VA BIEN POI DU LIEU.

7.6.1 Lénh Di chuyén.

Céc 1énh di chuyén thuc hién viéc di chuyén hodc sao chép dit liéu tir ving nay sang
vung khac trong bd nho. Lénh dich chuyén thuc hién viéc di chuyén hay sao chép ndi
dung mot byte, mot tur don, hodc mot tir kép tir ving nay sang vung khac trong bé nhg.
Lénh trao doi ndi dung cua hai byte trong mét tir don thuc hién viéc chuyén noi dung
ctia byte thip sang byte cao va nguoc lai chuyén ndi dung cua byte cao sang byte thip

ctia tir 6. Sau day la chi tiét ciia ting lénh.

- MOV B:
Dang LAD
MOV _B
——EN
wEOqIN OUT EvR0
Y nghia:

Dang STL

MOVB VB0, VB0

Lénh sao chép ndi dung cua byte ¢ dia chi ngd vao IN sang byte co dia chi ¢ ngd ra
OUT. bia chi cua byte ngd vao IN va dia chi byte ngd ra OUT co6 thé giong nhau,

thudc cac vung sau:

IN: VB, IB, QB, MB, SMB, AC, const

OUT: VB, IB, QB, MB, SMB, AC,

Vidu :
Dang LAD Dang STL
0.0 MOV B
— = LD 10.0
MOVB 0, VB0
LD 10.1
N OUTRven MOVB 12, VB0
0.1 MOV B
|
1z IN OUT FvBD

Giai thich :

Néu tiép diém 10.0 dong thi lay gia tri 0 ghi vao byte VBO (x6a VBO)
Tiep theo dong tiép diem 10.1 thi lay so 12 ghi vao VBO0. K&t qua dia chi byte VB0 c6

gia tri bang 12 (nhi phén).
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- MOV _W:
Dang LAD Dang STL
e s MOVW VWO, VWO

W IN OUT e

Y nghia :
Lénh sao chep ndi dung ciia Word ¢ dia chi ngd vao IN sang Word c6 dia chi ¢ ngd ra
OUT, dia chi ngd ra c6 thé gibng ngd vao, ndm trong cac ving sau:

IN: VW, IW, QW, MW, SMW, AC, const

OUT: VW, IW, QW, MW, SMW, AC

- MOV DW:
"Dang LAD Dang STL
- ;I””"’—DW MOVDW VDO, VDO
Yoo I CUT o0
Y nghia :

Lénh sao chép ndi dung cia DWord ¢ dia chi ngd vao IN sang DWord c6 dia chi ¢ ngd

ra OUT, dia chi ngd ra c6 thé gibng ngd vao, nam trong cic viing sau:
IN: VD, ID, QD, MDW, SMD, AC, const
OUT: VD, ID, QD, MD, SMD, AC

- MOV _R : (dich chuyén sb thuc)
Dang LAD Dang STL

MOV R
— o MOVR VDO, VDO

VDO IN QUT [FvD0
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Y nghia :

Lénh sao chép ndi dung cua sé thuc chira trong double word ¢6 dia chi ¢ ngd vao IN
sang double word cé dia chi & ngd vao OUT, dia chi ngd ra c6 thé gibng ngd vao,
thudng ndm trong cac ving sau:

IN: VD, ID, QD, MD, SMD, AC, const

OUT: VD, ID, QD, MD, SMD, AC
Dit liéu duoc ghi vao trong cac dia chi nay theo nguyén tic sau

Phéan nguyén ghi vao word thap

Phan thip phin ghi vao word cao
Vidu :

0.0 MOV R

— | EN

0.000000n={ I OUTPVDD

1 MV R
| o

30.20000IN OUTVDO

Giai Thich :
Tiép diém 10.0 dong thi x6a double word 0 (VDO), tiép diém 10.1 dong thi ghi s6 thuc
30,2 vao double word VDO, két qua nhu sau :

VDO

VW2 (wﬁrd cao) VWO (\%vord thap)
20 (nhi phan) 30 (nhi phéan)

7.6.2 Lénh Tang Giam.
- Lénh cong so0 nguyén 1 vao ndi dung byte :
Dang LAD : Dang STL :

INC_B
S INCB VB0

VRO IN QUT FVED

Y nghia : )
Lénh nay c6 tac dung cong s6 nguyén 1 don vi vd1 nd1 dung cua byte co dia chi & ngd
vao IN, két qua duogc ghi vao byte c6 dia chi & ngd ra OUT. Byte IN va byte OUT c6
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thé cung dia chi. Lénh ndy co sir dung céc bit nh¢ dic biét SM1.0, SM1.1, SM1.2 dé
bao trang thai két qua phép tinh theo nguyén tac nhu sau :

Két qua tinh | SM1.0 | SMI.1 | SM1.2
=0 1
S6 am 1
> byte 1
Vi du
Dang LAD : Dang STL :

0.0 MOV_B

— e

MOVB 10, VB0
INCB VB0

10N OUTVED

0.1 INC_EB

WEOIN OUT [yEQD

Gi;’ii thgch : ’ , W
Tiép diém 10.0 dong thi s6 10 dugc ghi vao VBO, tiép diém 10.1 dong thi ni dung cua
VBO tang 1én 1 don vi va két qua duogc Iuu lai VBO. Luc nay VB0 =11.

- Lénh cong so0 nguyén 1 vao ndi dung word :

Dang LAD : Dang STL :

INC W
I P INCW VWO

w0 IN OUT /i

Y nghia :

Lénh nay c6 tac dung cong sb nguyén 1 don vi véi ndi dung ctia word cé dia chi & ngd
vao IN, két qua dugc ghi vao word c6 dia chi & ngd ra OUT , word IN va word OUT
co thé cung dia chi va ¢ 1énh nay c6 st dung cac bit nhé dac bi¢t SM1.0, SMI.1,
SM1.2 dé bao trang thai két qua phép tinh theo nguyén tic nhu sau:
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Két qua tinh | SM1.0 | SM1.1 | SMI.
2
=0 1
S6 am 1
> byte 1

- Lénh cong s6 nguyén 1 vao ndi dung double word :
Dang LAD : Dang STL :

INC DW
- INCD VDO

vooIN__ OUf4oo

Y nghia :
Lénh nay co tac dung cong sd nguyén 1 don vi voi ndi dung cua double word cé dia
chi & ngd vao IN, két qua dugc ghi vao doub word c6 dia chi & ngd ra OUT , double
word IN va double word OUT ¢6 thé cung dia chi. Lénh nay ciing st dung cac bit nhé
dic biét SM1.0, SM1.1, SM1.2 dé béo trang thai két qua phép tinh theo nguyén tic nhu

sau :
Két qua tinh | SM1.0 | SMI1.1 | SMI.
2
=0 1
S6 am 1
> byte 1
- Lénh trir n¢i dung cia byte di 1 don vi :
Dang LAD : Dang STL :
DEC B
- DECB VB0

WROIN OUT pFvan

4

Y nghia :

Lénh nay c6 tac dung ldy ndi dung ciia byte c¢6 dia chi ¢ ngd vao IN trir di 1 don vi ,
két qua dugc ghi vao byte c6 dia chi ¢ ngd ra OUT , byte IN va byte OUT c6 thé clng
dia chi va ¢ 1énh nay cling str dung cac bit nh¢ dac bi¢t SM1.0, SM1.1, SM1.2 dé bao
trang thai két qua phép tinh theo nguyén tic nhu sau :
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Két qua tinh | SM1.0 | SMI1.1 | SMI.
2

=0 1

S6 am 1

> byte 1
- Lénh trir ngi dung cia word di 1 don vi :

Dang LAD : Dang STL :
DEC W
—en DECW VW0

W0 IN OUT pFywin

Y nghia :

Lénh nay c6 tac dung liy ndi dung ctia word c6 dia chi ¢ ngd vao IN trir di 1 don vi,
két qua dugc ghi vao word cé dia chi & ngd ra OUT , trong Iénh word IN va word OUT
c6 thé cung dia chi va ¢ I€nh nay cling stt dung cac bit nhd dac bi¢t SM1.0, SM1.1,
SM1.2 dé béo trang thai két qua phép tinh theo nguyén tic nhu sau:

Két qua tinh | SM1.0 | SM1.1 | SMI.

2

=0 1

S6 am 1

> byte 1

- Lénh trir ngi dung ciia double word di 1 don vi :
Dang LAD : Dang STL :
DEC_DW
—EN DECD VDO

Yoo IN QUT D)

4

Y nghia :
Lénh nay c6 tic dung lay ndi dung cta double word cé dia chi & ngd vao IN trir di 1
don vi , két qua dugc ghi vao double word c6 dia chi & ngd ra OUT , trong 1énh double
word IN va double word OUT c6 thé cung dia chi va & I€nh nay ciling sir dung cac bit
nhé dic biét SM1.0, SM1.1, SM1.2 dé bao trang thai két qua phép tinh theo nguyén tic
nhu sau :
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Két qua tinh | SM1.0 | SMI.1 | SMI.
2
=0 1
S6 4m 1
> byte 1

7.6.3 Lénh Chuyén doi.

- Chuyén d6i s6 nguyén sang mi led 7 doan:

Dang LAD : Dang STL :
SEG
—|EN SEG VB0, VB0
wEDq [N OUTFYED

Y nghia :

Lénh nay c6 tac dung chuyén ddi cac sb trong hé thap luc phan tir 0 dén F (dang nhi
phan) chira trong 4 bit thip cua byte c6 dia chi & ngd vao IN thanh gia tri BIT chira
trong 8 bit cua byte ¢4 dia chi 6 ngd ra OUT tuong ng voi thanh led 7 doan CK, dia
chi ngd ra co thé gibng ngd vao, nam trong nhing viing sau:

IN:

Vi du

Dang LAD:

10.0

| :

10.1

| I
Giai thich :

WE O

MoV W
EN
IN QOUT oy
SE{
EN
IN OUT Fac

VB, 1B, QB, MB, SMB,AC, const
OUT: VB, IB,AB,MB,SMB,AC

Dang STL:

LD 10.0

MOVW +3, VW0
LD 10.1

SEG VB0, ACO
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Khi tiép diém 10.0 dong thi s6 7 dugc ghi vao VWO, sau do tiép diém 10.1 dong thi gia
tri chtra trong 4 bit thap cua byte VBO chuyén thanh 8 bit chira trong thanh ghi ACO.
Ta c6 thé minh hoa theo bit nhu sau :

VB1 VB0
VWO [0/00]{0]0]0]0]0]0]0]0]0[0]0]1]1
VBI VB0
0/0{0[0/0]0]1]1
SEG .gf edcba
ACO 0 O 1] 0] 0] 1| 1] 1|1

- Lénh chuyén déi ma BCD sang s6 nguyén:

Dang LAD : Dang STL:
BCD I

—EN BCDI VWO

Wi N OUT v

Y nghii:
Lénh nay thyc hién phép bién d6i mot s6 dang ma BCD 16 bit chira trong word cé dia
chi & ngd vao IN sang sb nguyén dang nhi phén 16 bit chira trong word ¢6 dia chi ¢
ngd ra OUT, dia chi ngd ra co thé giong ngd vao, thuong nim trong cac viing sau :

IN: VW, T,C, IW, QW, MW, SMW, AC, AIW, const

OUT: VW, T, C, IW, QW, MW, SMW, AC.

- Lénh chuyén ddi s6 nguyén sang mia BCD:
Dang LAD : Dang STL:

I BCD
— N IBCD VWO

vwiqIN_ OUT R

Y nghii :
Lénh nay thuc hién phép bién d6i mot s6 nguyén dang nhi phan 16 bit chtra trong word
co dia chi & ngd vao IN sang ma BCD 16 bit chira trong word c6 dia chi & ngd ra OUT,
dia chi ngd ra c6 thé gibng ngd vao, thuong nam trong cac ving sau :

IN: VW, T,C, IW, QW, MW, SMW, AC, AIW, const

OUT : VW, T, C, IW, QW, MW, SMW, AC.
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7.7 LENH VE PONG HO THOI GIAN THUC.

Trong thiét bi diéu khién Iap trinh PLC S7-200 ké tir CPU 214 tr6 di thi trong CPU ¢6
mot dong hd ghi gia tri thoi gian thyc gdm céc thong s vé Nam, thang, ngay, gio,
phut, gidy va ngay trong tudn. Pong hd nay dugc cap dién lién tuc boi ngudn pin 3V.
Khi thyc hién 1ap trinh cho cac hé thong tu dong diéu khién can cap nhat gia tri dong
ho thoi gian thuc nay ta st dung 2 1énh sau :

- Lénh doc thoi gian thye:

Dang LAD : Dang STL :
READ RTC
—EN
TODR VB0
VB0 T

Y nghia : . . . q
Lénh nay doc ndi dung cua dong ho thoi gian thue roi chuyén sang ma BCD va luu vao
bo dém 8 byte lién ti€p nhau theo thir ty nhu sau:

Byte @ | Nam (0 = 99

Ewte | | Thing(i=+1Z)
Bote | Ngap ([l =3

Byte 3 | Gu¥ (0 =+73)

Byte 4 | Phot( 0 = 39)

Byte 5 | Gidy (0 =*39)

Byte £ 0

Byte 7 | Mgiy trong o (1=7)

Trong do byte d?}u tién duoc chi dinh boi toan hang T trong cau lénh, byte 7 chi st
dung 4 bit thap dé luu gia tri cac ngay trong tuan.

- Lénh dat thoi gian thuec:
Dang LAD : Dang STL :
SET RTC
—EN
TODW VB0
we0qT
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Lénh nay co tac dung ghi n41 dung cua bo dém 8 byte vo1 byte dau tién dugc chi dinh
trong toan hang T vao dong ho thoi gian thuc. Trong do T thudc 1 trong nhiing ving

nhé sau : VB, IB, QB, MB, SMB.

Neéu can di€u chinh céac thonng s6 vé nam, thang, ngay, gio, phut, gidy, ngay trong tuan

thi diéu chinh céc byte nhu sau :

Eyi= 0
Eyte |
Eyt= 2
Eyt= 3
Eyt= 4
Byi= 3
Eytz 6
Bytz 7
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Mim (0 = 59)

Thing |1 = 12)

Mgag| | =11)

Gig [ 0 = 23)

Puit| 0 = 59

Gigy (0= 59)
0

Mgay trong ndn (1 =+7)
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Vidu :
D¢ diéu chinh gia tri ngay ta lam nhu sau :
Dang LAD
0.0 READ RTC
I EM
WB100q T
MOV B
EN
WEB 102 IN OUT Jacn
INC_B
EN
ACoIN OUT |acn
MOV _B
EM
a0 IM OUT Fvet102
SET RTC
EM
vB100o T
Gia tri trudce xuwr ly :
VBI100 | 2003
B101 02
VB102 |30
B103 09
VB104 |20
VBI105 |35
VB106
VBI107 |4
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Dang STL

LD 10.0

TODR VB100
MOVB VBI102, ACO
INCB ACO

MOVB AC0, VB102
TODW VBI100

Sau khi xirly :

VB100

VBI01
VB102
VB103

VBI104
VB105

VB106
VB107

2003

02

31

09

20

35
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BT1:
Lap trinh md may dong co dung 1 niit nhdn ON/OFF, hoat dong theo yéu cau sau:

Nhéan nat ON/OFF lan 1 dong co chay, dén D sang.

BAITAP

Nhan nat ON/OFF lan 2 dong co dimng, dén D tat
Khi ¢6 su ¢0 nhu qua tai, ro le nhi¢t RN tac dong ,dong co dung va den D

sang nhip nhay lién tuc.

http://www.hcmute.edu.vn

Sau khi xir Iy su cd xong nhan nat RESET & 1o le nhiét, sau d6 nhan ON

dong co chay lai binh thuong.

3P 380V AC
g g g

U

RN

MACH PONG LUC
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ON/OFF
—1

RN

e —

0.0

0.1

Com1

Q0.0

Q01

Com2

3

D@?B

220VAC
2 &
L N

SO DO MACH KET NOIVO'IPLC
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BT2 :
Lap trinh mo may dong co dung 2 nat nhdn ON/OFF, hoat dong theo yéu ciu sau:

Nhén nat ON dong co sé& chay, dén D sang.

Nhén nat OFF dong co dimg, dén D tat.

Khi c6 su ¢b nhu qua tai o le nhiét RN tac dong , dong co ding va dén D s& nhap
nhay lién tuc.

Sau khi xtr Iy su ¢6 xong nhan nut RESET & rd le nhiét va bang diéu khién, dong
co chay lai binh thuong

3P 380V AC
% 7 g
cB )£
iy L
00 @ 41 <
N L K= — =
—= 01 Qo4 @
RN |92 D RN
RESET
—— 0.3 OONAC @
|} Comt  Com2 g o
+ : : L N
MACH KET NOI PLC MACH PONG LUC
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BT3:

M6 méy dong co 3 pha quay thuin nghich dung nit nhdn FOR,REV,OFF, hoat dong

theo yéu cau sau:

- Beén STOP sang bao hi¢u dong co dang dung.

- Nhan niat FOR , dong co chay thudn, dén FOR sang, mudn ding dong co nhin
STOP, dén FOR tit.

- Nhan nat REV, dong co chay nghich, dén REV sang, mudn dimg dong co nhan
STOP, dén REV tit.

- Khi dong co dang chay mudn chuyén doi chiéu quay dong co nhan STOP trudc,
sau d6 nhan FOR hay REV.

- Khic¢6 sy ¢d nhu qua tai, ro le nhiét RN tac dong ,dong co dung, dén FOR va REV
tat, dén OL sang nhap nhay lién tuc.

- Sau khi xir Iy sy ¢6 xong nhan nut RESET ¢ rd le nhiét, sau d6 nhan FOR hay
REV dong co chay lai binh thuong.

3P 380VAC

RN g oS o
STOP
10.0 Q0.0| l KT l KN J\i P
L Chu thich

FOR KT RN : Rd le nhigt
10.1 Q0.1 CB)ﬁﬁ

REV @ FOR KT : Cong tac to thuan

10.2 2] .
0 Qo KN : Cong tac to nghich

RN

10.3 Q0.3 ® REV
0 ® sToP
Qo5 @ﬁ

LLTLLL,
i

RN

220VAC
Com1 Com ~
L N
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BT4:

Diéu khién dong co 1 pha bom nuéc giéng 1én hd chira voi yéu ciu sau

- Nuéc hd can dong co chay

- Nudc hd ddy dong co dimg.

- Khi dong co dang chay néu nudc trong dng khong co 30 gidy sau dong co ding lai,
chudng kéu bao mdi nudc.

1P 220V AC
7] 7]

RN
ON/OFE I 1
10.0 QO0.0| K
LK cB )&
AUTO/MAN g N
10.1 Q0.1 ® o
L chuén
10.2 QO0.2] > 9 K — L
H — —
10.3
AL
10.4 RN
RN
10.5 @
| 220VAC
¥l = Comf1 Com2 ~ =
N L
Cam bign Cam bién
AL

LT |
|
Muyc nudc I

-

HO CHU

o)
A

BOM

A4 N/ NZ N/ N A\

l:n:ﬂ‘
3
K
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BTS :
Lap trinh PLC diéu khién day chuyén san xuit gdm 3 dong co hoat dong nhu sau :

Nhan ntt khoi dong cho dong co D1 chay, sau 5s cho phép van hanh D2.

Nhén nat khdi dong cho dong co D2 chay, dong thoi lic nay dong co P1 nging,
sau 10s thi cho phép van hanh dong co D3.

Nhan nit khoi dong dong co D3 chay dong thoi lac nay dong co D2 ngimg,
Nhén nut dimg thi bat ky déng co nao chay ciing phai ngimg,
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BT6 :

Lap trinh PLC diéu khién bon tron hoa chét tir 2 loai khac nhau hoat dong nhu sau:
Nhan nat khai dong, bom 1 va 2 lam viéc bom 2 loai hoa chat vao bon tron, khi hoa
chat da day thi 2 bom ngung va may tron hoat dong trong vong 5 phiit. Khi tron xong
thi van xa va bom 3 hoat dong bom hoa chat dé st dung. Khi str dung hét thi van xa va
bom 3 ngung lam viéc dong thoi lac d6 bom 1 va 2 hoat dong tr¢ lai cho chu ky moi.
Néu trong qua tinh hoat dong ¢ su ¢ hodc bim nut ding thi hé théng s& dung ngay.
Trong lic d6 bom 1 va 2 cling ¢6 2 nut dung ri€ng.

So db bon tron :

Ecm |l Ecm 2
— o O —

o Bdo diy
i —l:-'!__\_I —

: _r_]—/_ Edo can
G — Bam 3
% _;:: ‘.L:-:I’_.) 6._
Nan ez
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BAI TAP VE NHA
BT1: )
M6 may dong co 3 pha thuén nghich dung 2 nat nhan ON/OFF va FOR/REV theo yéu
cau sau:

- Néu dén FOR sang thi khi nhin nat ON/OFF lan 1 dén ON sang bdo hiéu dong co
dang chay thuan. Néu dén REV sang thi nhdn nit ON/OFF lan 1, dén ON sang
bao hi¢u dong co dang chay nghich.

- Khi dong co dang chay mudn d6i chiéu quay ctia dong co, phai nhin nat ON/OFF
lan 2 dé dimg dong co va nhan nit FOR/REV sau d6 nhan lai nat ON/OFF dé
chay dong co.

- Khicé su cd qua tai, 1o le RN tac dong lam dong co dung, den ON s€ tat , dén
FOR hay REV s€ sang bao hiéu,chiéu qua tai va den OL s€ sang nhip nhay. i

- Khi sy ¢6 dugc khac phuc, nhan RESET & ro le nhiét va nhan nit ON/OFF dé

chay dong co.
Chu ¥ xem dén hién thi FOR va REV dé biét chiéu quay dong co truée khi nhén
ON/OFF..
o
R}WFEVONEi— L k] e ilnl IL} K:rr}i = SSj?VAC g:ﬂﬂ:d'; st
0.1 Q0 T T s S

R i e @ FoR Xe | KM : Céng t§ et nghich
S5 @ FEW
g0

D W ml
_ T

KM

J

2T T
+||_ Com Cooam o~
—_———— L )7} =

50 B4 KET NI PLC . SO B MACH BORG LLIC

BT 2:
Chuong trinh diéu khién dong co 1 pha bom nuéc giéng 1én ho chira theo hinh
V€, vo1yéu cau:

am
0
RN
ON/OFF \E\ Mucnude

10.0 Q0.0 [k |
— L 5 cHu
AUTO/MAN HO CcH
)/ 10.1 Qo.1 ® ON
L it -]
chuén
10.2 QO. A 9

H

10.3

AL
10.4

RN i
10.5 ﬁ BOM
L

| 220VAC H
| | Com1 Com2 ~

+| =
N L

- O ché d6 diéu khién bang tay:

SO DO LAPDATTHIETBI
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Dé cong tic A/M vé phia M, nhan nit ON/OFF lan 1 dong co chay, dén ON sang.
Nhén nat ON/OFF lan 2 thi dong co dimg, dén ON tit.

- Ochédotu dong:

Pé cong tic A/M vé phia A.

Khi nudce can dudi mac L thi dong co chay, bom nude 1én hd.

Khi nudc dang 1én dén mirc H hay trén mirc H thi dong co dimg.

Khi myuc nudc & gitta mie L va mire H thi dong co s& giit nguyén trang thai. Néu dang
bom thi tiép tuc bom, néu dang ding thi tiép tuc dimg.

Khi dong co dang chay ma trong 6ng khong c6 nudce trén 30 gidy thi dung, chudng sé
kéu. Chuyen cong tac vé phia MAN chuéng hét kéu, nhan nut ON/OFF lan 1 dé bom
chay moéi nudc. Néu di c6 nuoc lén ho thi nhan nit ON/OFF lan 2 dé dimg bom va
chuyén cong tic AUTO/MAN vé phia AUTO dé cho bom chay & ché do tu dong.

Ghi cha : Cam bién L, H, AL tac dong khi dau do c6 nude va nguoc lai.

BT3:

Piéu khién dong co chay 5s dung 10s, lap lai 5 lan roi dimg han, dung 1 nat nhan

ON/OFF & diéu khién

- Nhén nat ON/OFF lan 1 dong co chay, dén sang trong 5s roi ddng co dung, dén
ON tit trong 10s va lap di lip lai 5 1an theo chu ky rdi dimg hin. Sau d6 néu nhin
tiép nut nhan ON/OFF dong lai chay 5s va dimg 10s lip lai theo chu ky 5 lan rdi
dirng hin.

- Néu dong co dang hoat dong theo chuong trinh ma ta nhan ON/OFF dong co
dung hén, den ON tit.

- Néuc6 su cb qua tai, 1o le nhiét RN tac dong, dong co ding han, dén ON tat, dén

OL nha,p nhay.
- Khi khac phyc xong sy c6 nhan RESET r¢ le nhi¢t RN, mach hoat dong lai binh
thuong.
S PLC S7-200 EN T T
10.0 Q0.0 K

RN ON cB
10.1 Q0.1 ®
K
Q0.2 % o
RN

| 220VAC
¥l = Com Com o ~

So do két néi PLC

So d6 mach dong luc
BT 4:

Chuong trinh diéu khién dén giao thong theo yéu cau sau:

- O ché do tay:

Chuyén niit AUTO-MAN vé phia MAN thi dén Do 1 va Xanh 2 sang trudc, dén Do 2
va Xanh 1 tit.

Nhén nat P 1an 1 dén Do 1 va Xanh 2 tit, dén Do 2 va Xanh 1 sang. Néu nhan tiép nut
P thi hoat dong cua cac dén trd lai trang thai ban dau.

- Oché dong ty dong:

Chuyén nit AUTO-MAN vé phia AUTO thi hoat dong cta cac dén dugc biéu dién
nhu hinh V¢ sau:

TRANG-93

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

Céc dén hoat dong theo hinh trén trong 10 chu ky, sau d6 dén Vang 1 va Vang 2 nhip
nhay 5 chu ky.

1 —_— 1
P4 1 — 0
1
Vang 1 0
1
Xanh 1 0
1
Pbd 2 ——— 0
1
Vang 2 I,
1
Xanh2 — | Lo
0 2'53'0 56'0 1(s)
PLC S7-200
2L P 10.0 Q0.0 ® Bo1
A-M Y
Q0.2 ® Xanh 1
Q03 @ Bo2
Q0.4 @ vang 2
Qo5 ® Xanh 2
| 220VAC
| = Com Cor ~
So do ket noi PLC
BT S5:
Viét chuong trinh di€u khién 2 dong co theo yéu cau sau:
3P 380VAC
ON/OFﬂ_— 10.0 Q0.0 @ cn T
Pl | 0.2 Qo.1 ® cT2 ! - |
RESET| cT3 cB1 CB2
—10.3 Q0.2 ®
_::.y_ 0.4 Qo. K1 R"“E
| AN 10.5 Qo.4 K2 AN2
=N M1 K1 R K2 -
os ®
Qo ®_M2 AN1 RN2
Qo7 @ ER
220VAC
—|+ |—— Com Com ~ = =

So do két néi PLC So dé Mach déne luc
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- Dau tién nhan nat Pr chon chuong trinh, néu khong nhan nut chon chuong trinh
ma nhan nat ON/OFF dén Er s& nhép nhay, nhén nit RESET dé phuc hoi lai trang
thai cli.

- Nhén nat Pr 1an 1, dén CT1 sang bao hiéu chuong trinh 1 da sin sang. Nhin nit
ON diéu khién 2 dong co chay theo chuong trinh 1. Nhan nat OFF, 2 dong co
dung.

- Nhan nat Pr 1an 2 dén CT2 sang bao hiéu chuong trinh 2 di sin sang. Nhin nat
ON diéu khién 2 dong co chay theo chwong trinh 2. Nhan nut OFF, 2 dong co
dung.

- Nhén nat Pr 1an 3 dén CT3 sang bao hiéu chuwong trinh 3 d3 sin sang. Nhan nut
ON diéu khién 2 dong co chay theo chuong trinh 1. Nhan nit OFF, 2 dong co
dung.

- Néuco sy cb xay ra 2 dong co s& ding, dong co ndo bi sy ¢ qua tai thi 10 le cua
dong co d6 tac dong va dén M cua dong co d6 nhap nhay. Sau khi su ¢d dugc
khic phuc dén M s& hét nhip nhay.

Pén M1 va M2 sé sang khi dong co M1 va M2 chay va tat khi dong co ding.

Chu’O’ng trinh 1 : K1 va K2 hoat dong khi nhin ON va OFF

Chuong trinh 2 : K1 chay 5s rdi dimg, K2 chay 10s rdi dimg va lap lai.

Chuong trinh 3 : K1 va K2 cung chay 5s, ding 10s, ldp lai theo chu ky 5 1an r6i ding.

BT 6:

Chuong trinh diéu khién mdy trén bé tong, theo yéu cau sau:

- Nhén nat ON, cac van V1 m& 5s, V2 mé 10s va V3 mé 15s cho vat liéu vao may.
(V1 chtta nudc, V2 chira xi mang, V3 chira cat)

- Sau d6 dong co D1 hoat dong 10s dé tron.

- Van V4 mo ra va dong co D2 hoat dong bom bé tong ra ngoai.

- Khi hét bé téng trong may, s& bit dau qui trinh méi.

- Nhan nut OFF, dung qua trinh tron sau khi hét bé tong trong may.

- Néuc6 sy cb thi nhan nat E dé dimg ngay.

BT 7:

Chuong trinh diéu khién 2 bon tron hoa chat theo yéu cau sau:

- Bang diéu khién c6 5 nut nhin: ON, OFF, M1, M2, RESET.

- Néu nhin nut ON thi ca 2 bon tron hoat dong trong 30s.

- Néu nhin M1 thi bdn 1 hoat dong 15s, bdn 2 dirng.

- Néu nhan M2 thi bdn 2 hoat dong 15s, bon 1 ding.

- Khi dang tron, néu van cta 1 trong 2 bon bi h¢ phai bdo chudng va diung tron
ngay. Sau khi khéc phuc su ¢, nhan nut RESET dé tra lai trang thai binh thuong.

- Nhén nat OFF sé& ding hoat dong cac bon tron.

BT 8:

Chuong trinh dat trude gia tri cho hé thong dém san pham tir 0 dén 999 bang cac nut
nhan, theo yéu cau:

- Nhan nut ON @ khoi dong.

- Chon gia tri cai dat béng cac nat nhén tir 0 dén 9.

- Két qua cai dit dugc hién thi trén 3 led 7 doan.
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- (Cai dat xong, nhén nat SET dé két thuc. Hé théng bat dau dém theo s dit trude.
- Khi dang dém, muodn thay do1 gia tri cai dat thi nhan nat ADJ.
- Muon dung h¢ thong, nhan nat OFF.

BTO9:

Chuong trinh diéu khién hé thong say san pham theo yéu ciu sau:

- Sau khi dua san pham vao bon say, nhan nut ON dé khoi dong.

- Pat thoi gian sdy bang cic phim tir 0 dén 9.

- Thoi gian séy hién thi trén 2 led 7 doan, tinh theo s.

- Pat thoi gian xong, nhan nit START dé mdy sdy hoat dong.

- Néu khong dat thoi gian thi khi nhin START sé& mic dinh thoi gian 13 10s.

- Sau khi say xong, may siy tu dung, dén bao mau xanh sang.

- Néuco su cb, hay mudn ding sdy thi nhin STOP, may sdy ding, dén d6 sang.

BT 10:
Chuong trinh diéu khién dong co 3 pha theo yéu cau sau:
- Nhan nat ON/OFF lan 1 d bat dau.
- Chon sb chu ky lam viéc bé‘mg cach nhin céc phim s61,2,3,4.
- Muén chon lai s6 chu ky lam vi¢c thi nhan nit RESET va chon lai cac phim $0.
- bong co dang hoat dong, mudn dung lai thi nhan nat ON/OFF lan 2.
- Mot chu ky hoat dong gdm céac budc sau:
o Chay thuan 2s, dén T sang.
o Dung 3s, déen STOP sang.
o Chay nguogc 3s, dén N sang.

BT 11:
Chuong trinh diéu khién dong co budc hoat dong theo yéu cau sau:
- Nhén nat Start dén xanh sang cho phép hé thong hoat dong.
- Nhén nat F, dong co quay thuan, dén F sang.
- Nhén nut R, dong co quay nguoc, dén R sang.
(Mudn dao chiéu dong co phai cho dong co ding trude)
- Nhan F1, dong co quay thuan ding 1 vong, dén F nhép nhay.
- Nhén R1, dong co quay nguoc dung 1 vong, dén R nhap nhay.
- Nhan Stop thi dong co dirng, dén tat.

BT 12:

Chuong trinh diéu khién dong co budc hoat dong theo yéu cau sau:

- Nhan Start cho phép hé¢ théng hoat dong.

- Nhén nat F thi dong co quay thuén tu do, dén F sang.

- Nhan nut R thi dong co quay nguoc tu do, dén R sang.

- Mubn chon goc quay dong co thi phai nhan cac sd lya chon trén bang. Trén bang
co cac so chon goc quay: 45, 90, 135 180, 270, 360, sau d6 nhan F hoic R.

- Nhén sb 45 thi dong co quay 45°,... Goc quay dong co duoc hién thi trén 3 led 7
doan.

- Nhén Stop thi déng co ding.
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BT 13:

Chuong trinh diéu khién thang médy hoat dong theo yéu ciu sau:

- Chon téng béng cac phim GND, 1, 2 va 3. C6 cac cam bién vi tri VO, V1, V2 va
V3 dé biét thang dang & ting nao.

- Néu chon phim 1 thi cho dong co hoat dong kéo thang tir tang trét 1én tang 1 va
dirng lai, chudng kéu, ctra mé trong vong 10s rdi dong lai. Twong tu cho cac phim
khac.

- Néu khong c6 phim chon khac thi dong co hoat dong dua thang vé ting trét cho.

- Dong co di 1én = quay thuan. Dong co di xudng = quay nguoc.

BT 14:

Chuong trinh diéu khién canh tay may va bang tai hoat dong theo yéu cAu sau:

- Nhan nat Start, dong co P chay, kéo bang tai chuyén dong mang san pham di
chuyén.

- Khi san pham dn vi tri X thi bang tai ding, dong co D1 quay thuin dua canh tay
may dén san pham.

- Khi canh tay quay dén vi tri X thi dong co D1 dimg, dong co D2 quay thuin gip
san pham trong 2s.

- Sau d6 bang tai tiép tuc di chuyén mang san phim méi dén X, dong thoi dong co
D1 quay ngugc dua san pham dén diém Y.

- Khidén Y, D1 dimg, D2 quay nguoc nha san pham ra.

- Muén dimg hé théng thi nhan nat Stop.

X Bang tai
b1
quay
nguoc
San pham [
Y b

BT 15:

Viét chuong trinh dié}l khié,n bao chudng tiét hoc theo yéu cau:
- Chudng bdo tur tiet 1 dén tiét 12 trong ngay,

- Chu nhéat nghi.
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PHU LUC

PL1: PHAN MEM LAP TRINH Step 7 MicroWIN 3.2/4.0

Step7 MicroWin 3.2 hodc 4.0 1a phan mém dung d¢ 1ap trinh cho PLC S7-200.
Khéi dong :

Céch 1 : Start, Simatic, Step7-Microwin

Cach 2 : Doubleclick vao biéu tuong Step7-Microwin.

EISTEP 7-Micro/WIN - Projecti - [SIMATIC LAD]
E) Ale Edit View PLC Debug Tools Windows Help - 8%
Ced &k ME 2> 0|3 (> |EERE & L & &4

e A A4AHE T 3 e o 40
| = ) Prajeet I R - Y O O N A e

EEE’LT:IZSJ‘N:‘I‘ZL Syrrboal | Wa Typz | Daca Tyae [ Cornrncnt

S

=] [£3 Promamn Bloe:
= Sprnbd " able
= ([ 5:atus Char:

. [=g7 DalaBlcos
= Systern Block
= @ Cross Refer=n
= Cammuricaio
= (&) wizacs
= 5 Taol:

I [] Inshuztions

(3] Favorites

- (3 Bt _ocic
= (3] Cozk
=1 [#] Cammuricaio
= (€] Campzre
[=]-[2) Carwert
= Courters

|"EHP
|"EWF
[ENP

[PROGRE CCMMENTS

Network 1 Hzbaik, itz

[Menwerk Cerrrrent

>

Hemwork 2

-1 28 FloatngFaint
| (3] |rtegen Math >
=] Irtermipt

=I- (3] Loaicd Opera

- [ Move
=37 P-ogiamn Contr
= (2 SartFotete Network 3
e . = [ag] Sring |
- - =) {gg] Table
I =[] Tres >
ﬂg ﬂﬁ Lbnaies
5 et SR /P |3 Cal Subroulit _J
con el il
Tok: |4 > [« \wam [sero AT o/ ld | K

Soan thao chwong trinh
Céch1: Chon Project _ New Hoac
Cach2: Chon biéu tuong trén ctra s6 chinh

e -2 = e e o e B S I P e e el
/

Chon : Read CPU type néu di ndi giita may tinh va PLC dé phan mém tu xac 1ap loai
CPU dang giao tiép.

Sau d6 vao man hinh soan thao chuong trinh .

Step7 MicroWIN cho phép chira nhiéu network (t6i da 1a 100). Mdi mot Network
tuong duong mot cau I¢nh, néu ton tai 2 cau lénh tré 1én thi chuong trinh s& bao 16
khi bién dich.
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Ta c6 thé dung chudt dé chon céc bi€u tugng mong mudn & moi trong thu vién 1€nh

va dat chung vao cac vi tri trong Network.
Luuy: ) )
Moi lénh phai dugc gan truc tiép vao duong bén trai

Khi con tré ( hinh 6 vudng ) & vi tri ndo thi khi truy suat thi cdc toan hang s&

dat tai vi tri do
Luu chwong trinh:
1 Luu project theo té€n da dat trudc : Project save all  tén dat  OK
1 Luu project tén khéac : Chon Project save as _ dat tén  OK
Hoic chon biéu tuong hinh dia mém trén ctra s6 chinh _ dittén OK

=T}
e _ 5
frid b Netmork 1 E:"% HETwONK TI™_Z [sivde lins| 1
ol
[ [E= e
Q ]
Fl=e
st =Mt
IS T —— Save As Project 2] x]
E"ﬂ = Heslmiuk 2 m—uQ = =
= ie name: old=-s:
M W"—‘ et
i Cancel i
_ﬂ_"m:"IJ l %:h:wmwm -
£I = PRZJECTS &J
@ Metwmork = Efn% M
- =]
Savahls as ype: Lneas:
|Pu et = [ = e =
Hotwork 4 0%
Netmork 5 raic - |
! frt ol
= e E——— =

© [mlcrepz M., | @ fino ok |zl docr

Mé chwong trinh cé sin:
1 Cach 1 : Chon menu Project _ open _ chon tén project _ open
] Céch 2 : Chon biéu tugng open.

8@ S| $]5|2] ©| | bl 2] rlal?
/'

Nap chwong trinh vao PLC :
) Cach I : Chon Project _ Download _OK
TJ Cach 2 : Chon bi€u tuwong Download.

| |a| S| # 5| = v| eblab 2] ¢ m]
/

TRANG-99

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn
DIEU KHIEN LAP TRINH 1

Cong tac chon ché do lam viéc ctia PLC phai ¢ vi tri TERM hodac ¢ ché do STOP
Man hinh bdo Download successful thi chuong trinh da nap thanh cong

Chay chwong trinh :
) Cach 1:Chon CPU_ RUN _ yes.
] Cach 2: Chon biéu tuong Run.

B|=|@| &) #[m(E] ] v dblawl 2] rla]:
7

Dung chwong trinh
) Cach 1 : Chon menu CPU _ Stop _ Yes
1 Cach 2 : Chon bi€u tugng Stop

Bl EIEREE E R R E

Luuy : Cong Téc chon ché d6 lam viéc cua PLC phai & vi tri TERM.

Hién thi cic Chwong trinh ladder: (quan sat qué trinh hoat dong cua chuong trinh)
1 Chon menu : Debug _ladder Satus on

] Chon View _ StatusChart

Doc chuong trinh cua PLC:
Chon menu Project upload OK Yes

Chon biéu tuong Upload.
EEEER R EEEEE T RN AR R R
Ok Yes

Man hinh hién thi upload Succesful méi thanh cong

Xo0a hang ., cot ., network:

0 Cachl: Chop menu Edit  Delete chon Row Hodc column hoac network
ad Cach 2 : Nhan Shift + delete

Chén hang, cot , network:
(] Céach 1 : Chon menu Edit Inset Chon tiép Row hodc column hoic
network
[l Céch 2 : Nhéan Shift + Insert
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PHAN MEM MO PHONG S7-200 Simulator 2.0

Day 1a phan mém ding dé mo phong hoat dong cua PLC nham thay the PLC thyc té. ¢
Ta co thé mo phong chuong trinh da viét bang cach str dung phan mém nay ma khong
can dén PLC. Dé chay mo phong, ta chi can thyuc thi file S7-200.exe, gom cac budc
sau:

Viét chuong trinh bang phin mém STEP7

Bién dich chuong trinh: File/Export

bat tén tap tin va chon Save (*.awl)

Chay phan mém mé phong S7_200.exe

Nhép ma : 6596

Chon loai CPU: Configuration/PLC Type

M file can mé phong: Program/Load Program, chon Accept, chon file *.awl
Chay mo phong: Run

Thay doi trang thai cac ngd vao bang cic cong tic trén bang diéu khién mau
xanh.

Quan sat cac dén bao Input va Output trén PLC

Programa  Yisdalizar Corfiguradion  PLC  Ver  fyuda

ﬁ|@ @| I+ l|ﬂ@|m FoP b sm|F:ﬁ @|?E

SIEMENS

freeeeR LY
I gy

EMB2s] - ]
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